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HOW TO SIMPLIFY YOUR CHANGEOVER 
to SOCKET METERS 


Raintight type 
equipment 
Cat. #SKOO3S 


The MURRAY Combination Socket Meter Mounting and Adapter 
is a packaged answer to changeover problems. Its one piece con- 
struction, rigidly joined in perfect alignment, reduces field assembly 
time—no fumbling with several parts, no cutting or forming of wires. 


Bottom connected to back connected meters 
in a matter of MINUTES. 


Changeovers are easy and inexpensive with the NEW Murray Socket Meter 
Adapter. To install—simply remove the bottom connected meter and mount the 
adapter into position. Adapter mounting holes exactly match those of the old 
meter. Then connect the wire leads and insert the back connected meter into the 
mounting, 


Adapter with formed wire leads to meet field conditions can be supplied on 
quantity orders. Fifth jaw can be readily installed for five terminal meters. 


Mounting ring has ‘‘breathers” to permit air circulation. 


Finished in durable, tough gray baked-on Melamine base paint. These Murray 
Socket Meter Adapters are backed by over half a century’s service to the 
electrical industry. |  §SKOO3S installed on a typical 


Murray outdoor A Base Meter 
For further information write Dept. EW, Murray Manufacturing connection box (9600 type) 


Corporation, 1250 Atlantic Avenue, Brooklyn, N.Y. 


MURRAY MANUFACTURING CORPORATION 


i 1250 Atlantic Avenue, Brooklyn 16, New York 


MATT 





Meet This Week’s Writers 


In Lancaster, Pa., a native Pennsyl- 
vanian in addition to acting as assist- 
ant superintendent of operations of 
PW&P is watching and writing about 
matters that concern active utilities 
men. Paul Hess 
knows the Susque- 
hanna River. He 
knows it from his 
own observation 
over the past thirty 
years and from 
studying records of 
Sgepeneceeg Editorials 
Swarthmore, he _ lives ‘at Conestoga 
(formerly Safe Harbor) in an 18th 
century stone house. Boating, fishing, 
hunting, farming, bowling and golf are 
among the hobbies that occupy his 
leisure hours. Chairman of the engi- 
neering section of PEA, Hess is also 
a member of Phi Delta Theta, Sigma 
Xi, and AIEE. 


Published for 79 years for those engaged in the business of 
generating, transmitting, distributing, or applying electric power 


Vol. 139 No. 14 CONTENTS April 6, 1953 


News 


The Electrical Week 
Washington Comment 


Statistics 


Financial News 
Technical Notes .... 


ve News About People 
Manufacturers & Markets wee. 1646 


Features 


New 230-kv Line Design Proved by Tests to Destruction. . W. A. Schulz 
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Airport Lighting Designed for Comfort and Efficiency. . . Davis H. Tuck 


Load Forecasts Reflect Weather Charles R. Williams and Fred A. Leslie 


Coating Research Extends Gate Life..................... P. M. Hess 


LESLIE WILLIAMS 


Automatic Regulation of Generators Overcomes 
Further confounding those who would Rapid Load Fluctuations M. P. Roller and H. B. Ruud 
have electrical engineers dealing only 
in amperages and kwhrs is the Balti- 
more team of Leslie and Williams. 
Their interest in and knowledge of 
weather have been applied primarily 
to the job of load forecasting. But in 
the course of their studies they have 
learned a iot about people too. 

Fred Leslie, senior member of the 
team has been with Consolidated Gas, 


Departments 
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Electric Light & Power of Baltimore 
for thirty-five years. He is the father 
of four, one daughter and three sons, 
two of the latter also engineers. His 
hobbies include figure skating, boat- 
ing, and gardening. 

Charles Williams, with the Balti- 
more company for twenty-two years, 
shares Leslie’s hobby of gardening 
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.Economics Department 
(where their weather know-how fre- 


quently proves valuable) and is the 
father of two, a boy and a girl, neither 
of whom is old enough to show engi- 
neering aptitude as yet. 


WORLD NEWS BUREAU: Joseph K Van Denburg, Jr, Editor; London, Paris, Frankfort, Tokyo, 
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ELECTRICAL 


POWER in « PIPE 


IN BRAZIL 


138kv 


The three Oilostatic* systems described here 
were designed by Okonite engineers in coopera- 
tion with the Canadian-Brazilian Services, Ltd., 
Toronto, Canada. The first one was started in 
1949 and rated at 88 kv for 80,000 kva load. 
15,200 feet were installed by the Sao Paulo Light 
and Power Co., Ltd.—a circuit of three 500 
MCM cables in a single six inch pipe. Various 
steps of this installation are shown at the right. 

Another Oilostatic* system is now being in- 
stalled by the Rio de Janeiro Tramway Light 
and Power Co. This installation contains six 
1140-foot circuits involving three single conduc- 
tor 500 MCM ables in each of six pipes, for 
138 kv ungrounded service at 75,000 kva load 
per circuit. 

Now on order with Okonite for the Sao Paulo 
Light and Power Co., Ltd. isan Oilostatic* cable 
to operate at 230 kv at 75,000 kva. It is the 
first insulated power cable of this voltage ever 
ordered in the Western Hemisphere. This sys- 
tem will have four 1600-foot circuits involving 
three single-conductor 500 MCM cables in each 
of four separate 8°-inch pipes. 


*Oilostatic, the original Okonite high oil pressure 
pipe-type cablesystem, transmitselectrical power 
through poe insulated conductors which are 
immersed in oil under pressure in a steel pipe. 
It is accepted as the safest method of carrying 
large blocks of powerat high voltage underground, 
providing greatest dielectric strength and cur- 
rent carrying capacity, in addition to automatic 
supervision. 


For information on Oilostatic systems or other 
applications, we urge you to consult your 
Okonite representative, or write today to 
The Okonite Company, Passaic, New Jersey. 


1. Installing somastic coated steel pipe 2. indenting connector on third SOOMCM 
which will house 88kv Oilostatic sys- conductor, with hydraulic press. 
tem, at Rua Paula Souza, Sao Paulo. 


J 
— 


Y 


Le S 4 - 
_— — 


3. Building up stress cone at Oilostatic 4. Potheads terminating 88kv Oilostatic 
termination. line at Bras substation. 


“ 


) ae E T Om insulated cables | 
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LINE WIRE 
STRAND 
HARDWARE 


.all via GraybaR 


Just consider the convenience of ordering all of 
vour pole-line wire, strand and hardware needs 
from near-by Graybar. There’s a minimum of 
paper-work involved and, most important of 
all, there’s no problem in co-ordinating deliver- 
ies from numerous widely-separated suppliers. 


Graybar thoroughly understands the needs 
of the nation’s power companies ...can furnish 
supplies and materials “from the bottom of the 
hole to the top of the pole.” Graybar Outside 
Construction Specialists are always ready to 
help you plan or carry out any project. 


Taken all together, you can see why it pays 
to call Graybar first for everything electrical 
... routine or emergency. Graybar Eleciric 
Company, Inc. Executive Offices: Graybar 
Building, 420 Lexington Avenue, New York 
12) Nw 311-94 


Call Graybar Hist for... 
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IN OVER 100 PRINCIPAL CITIES 
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You can’t be too particular what kind of wire and cable you buy. Lack 
of quality invites trouble. Trouble that brings unnecessary shutdowns, rising 
costs, and lower production rates. Why then get substitutes when you can 
install Simplex-Anhydroprene, the top quality wire and cable that assures 
you of longer-life and trouble-saving service. 


Anhydroprene construction consists of a solid or stranded coated con- 
ductor, Anhydrex insulation, and a thin neoprene jacket. Light in weight 
and small in diameter, it is easy to handle and terminate. Anhydroprene 
resists oil, grease, corrosive chemicals, light and flame. With a high dielec- 
tric strength and low water absorption, this versatile wire operates at 
copper temperatures up to 167°F. (75°C.). 


Designed for a variety of applications, Anhydroprene assures you of 
increased operating efficiency. All Anhydroprene wires and cables can be 
racked on walls, installed in conduits and used underground in ducts for 
plant and shop wiring, instrument wiring, underground primaries, trans- 
former leads, pole line risers, signal and control circuits. 


Why not call your Simplex representative or write in care of the 
address below for more complete information on the electrical and physi- 
cal properties of Anhydroprene. No obligation of course. 


SIMPLEX WIRE & CABLE CO. 


Simpler -wires & CABLES 79 SIDNEY STREET, 


CAMBRIDGE 39, MASS. 
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Pennsylvania Power & Light Company’s 


SUNBURY STATION 


world’s largest anthracite-fired 
steam electric plant, is “supported” by 


GRINNELL HANGERS 


Pennsylvania Power & Light Company at its Sunbury 
Plant faced the problem of providing flexible, but 
constant support, to main steam piping carrying 
superheated steam under a pressure of 1350 pounds 
per square inch, and at a temperature of 950°F. 


For “support” on that tough assignment... Penn- 

sylvania Power & Light turned to Grinnell. And 

that is understandable. Grinnell is America’s No. 1 

supplier of pipe hangers and supports. Grinnell com- 

Sunbury Plont of Pennsylvania Power & Light Co., Sunbury, Pa. bines modern manufacturing with expert background 
knowledge gained during a century of piping special- 


GRINNELL MODEL lL CONSTANT-SUPPORTS ization. Grinnell, and Grinnell alone, can offer these 


maintain full safety factor in high tempera- nw : 
ture, high pressure systems. 3 physical struc- advantages: 
tures accommodate mcaximum travel require- @ Complete “start to finish’ production facilities — including 


ments of 2%, 5 and 10 inches; 16 sizes research, design manufacturing, engineering and field 
collectively cover numerous load ranges service. 


between 141 and 19,530 pounds. @ Practical experience in every type of piping gained during 


the past 100 years. 
@ Coast to coast distribution — enabling “out of stock’ 


GRINNELL PRE-ENGINEERED SPRING HANGERS purchases, anywhere. 


— maximum variation in supporting force per ; 1 net rsa ‘ 
%” of deflection is 10%4% of rated capacity — Call on Grinnell .. . “whenever piping is involved.” 
in all sizes. 16 sizes available from stock — load 

range from 74 pounds to 9000 pounds. 


GRINNELL VIBRATION CONTROL AND SWAY 
BRACES—dampen vibration, 
oppose pipe sway and 
absorb shock. 3 sizes give 
full deflection forces from 

200 to 1800 Ibs.; have initial precompressed 

spring forces from 50 to 450 Ibs. respectively. 


Twin Grinnell Constant Support Hangers provide 
uniform lift for steam turbine throttle valve to prevent 
stresses in piping as it moves from “cold” to “hot” 
positions. 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe °* prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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Allis-Chalmers 
SUT Tah i 
Prew-draulic Operator For 
Sm See Teese) das 


Operator combines advantages of 
Pneumatic and Hydraulic Operation, 
sets new standards in reliability 


Fe THE FIRST TIME the inherent reliability, 
simplicity and low maintenance of hydraulic 
operation are combined in one circuit breaker 
operator with the proven high speed advan- 
tages of pneumatic operation. 

Tests on the largest breaker ratings have 
recorded 15-15-15 cycles repetitive reclosing, 
three successive reclosures within 45 cycles... 
and have proved the possibility of even faster 
operation if needed. In addition to high speed 
reclosing, there are many other important ad- 
vantages in the new design: 


® Full mechanically trip-free operation for 
positive circuit interruption under all Op- 
erating conditions. 


® Positive high speed contact closing. Power 


direct acting operating piston. 

® Sealed fluid system free from moisture and 

dirt problems. 

® Operating characteristics unaffected by 

temperature change. 

® Manual pump will provide power for 

breaker maintenance operation at full 
speed or at completely controlled speed. 
Complete installation and test can be made 
without control power. 

® Minimum of 5 closings from stored en- 

ergy or by hand pump. 

First applications have been made to the 
three cycle outdoor power oil circuit breakers 
rated 115 kv up with interrupting capacities of 
5000 mva to 10,000 mva. 

An Allis-Chalmers engineer will be glad to 
discuss the Pneu-draulic operator with you. 
Call your nearby A-C district office, or write 
for Bulletin 71R7914, Allis-Chalmers, Milwau- 


is applied to breaker mechanism through kee 1, Wisconsin. A-3942 


Pneu-dravlic is on Allis-Chalmers trademork, 


ALLIS-CHALMERS 
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HYSTER Presents... 


The Ultimate in 4000-Ib. 
Lift Truck Maneuverability 


30” Free Lift 

75” Turning Radius 
38” Wide 

82%” Collapsed 
Height (with 9’ lift) 


THE 


Capacity, 3000 Ibs. 
(24” load center) 
Length, only 7454” 


THE 


Y¢c-40 


Capacity, 4000 Ibs. 
(at 24” load center) 
Length, only 7834,” 


STREAMLINED AND FUNCTIONALLY DESIGNED FOR 
UNEQUALED PERFORMANCE IN CAR LOADING, WARE- 
HOUSE AND ALL OTHER CLOSE-QUARTER OPERATIONS 


Hyster now offers, in addition to the 
pneumatic-tired 4000-lb. YT-40 Lift 
Truck, a mew lift truck in the 3000- 
4000-lb. class— designed specifically 
for close-quarter operation! 

The new Hyster YC-40 is smaller 
than the pneumatic-tired YT-40 be- 
cause it is functionally designed to 
more compact dimensions, utilizing 
smaller cushion tires. The YC-40 is 
recommended for those applications 


Be Sure to Call HYSTER Before You 


for 1000-2000-Ib. work 
requiring pneumatic tires. 


HYSTER COMPANY «+ 


Hyster UC-30 
for 3000-Ib. close-quarter 
work. Cushion tires. 


FOUR FACTORIES: 
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Hyster YT-40 
for 4000-Ib. work requiring 
pneumatic tires. 


where it is not necessary to use pneu- 
matic tires. 
The new Hyster UC-30 is basically 
a YC-40 Lift Truck with a lighter 
counterweight, but with the same 
engine. Both incorporate advanced 
features not found in any other lift 
truck today! Call your Hyster dealer, 
or write for Catalog 1241 to: 
HYSTER COMPANY 


2947 N. E. Clackamas St. 1047 Myers St. 
Portiand 8, Oregon Danville, Illinois 


Buy ANY Lift Truck! 


Hyster YC-40 
for 4000-Ib. work in close 
quarters. Cushion tires. 


Portland, Oregon; Danville, Illinois; Peoria, Illinois; Nijmegen, The Netherlands 
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OPEN TYPE... Available in four current ratings: 200, 400, 600 
and 1200 amperes. Voltage ratings: 15,000, 7,500. Precision con- 
struction throughout. Features: Bus bar copper blades with ceramic 
spacers; shoe type contacts; heavy bronze terminals are plated for 
all types of line wire from No. 4 sol. to 3%” IPS copper (1200 
ampere model terminals are to customers’ specifications); Kearnite 
fibre auxiliary arc extinguishing switch; 3-inch bolt circle insula- 
tors are NEMA standard; hot dip galvanized channel base. Surge 
protector should be ordered for use with this switch. 


CLOSED TYPE... Available in 100 and 200 ampere models, 
2,500 volts. Features: Wet process porcelain housing; Bakelite 
door; bus bar copper blades with ceramic spacers; heavy bronze 
terminals are plated for use with all types of line wire from No. 6 
sol. to 2/0 str.; auxiliary arc extinguishing switch is optional equip- 
ment. Complete with hanger for all crossarms from 34" x 414” to 
4” x 5". Surge protector should be used with this equipment. 


Write today for complete catalog information and prices to Dept. B-4. 


JAMES R. KEARNEY CORPORATION « 4224-42 CLAYTON AVE., ST. LOUIS 10, MO. 
CANADIAN PLANT: GUELPH, ONTARIO 





® 
| RING —rertorm Four Distinct 


Switching Operations 


with 


DISCONNECT 


EARNEY By-Pass Disconnect Switches 
have one specific purpose—to by-pass or 
remove voltage regulators from service. They 
perform this function safely and automatically 
because when one ring is pulled, the following 
operations occur: 1. The regulator is by-passed. 
2. & 3. Both leads to the regulator are opened. 
4. The exciting current is interrupted. 


Action of the by-pass member is closely coor- 
dinated with blade movement. Make-before- 
break design effectively permits the regulator 


to be isolated from the circuit without load 
disturbance or arcing at the contacts. 


Proper automatic switching sequence eliminates 
any possibility of dropping the load, and more 
important, the exciting current is safely inter- 
rupted inside of the fibre auxiliary switch for 
maximum protection to linemen. 


It’s just as easy to restore the regulator to serv- 
ice. Simply reclose the by-pass as you would 
any other disconnect switch. 


T USED to take three disconnect switches to 
by-pass a single-phase voltage regulator... 
or nine disconnects to do the same job on a 
three-phase Y installation. Now, with the 
field-proved Kearney By-Pass Switch, you 
save a big part of this switchgear expense. 

And that’s not all... you save sub- 
station space. Structures can be made 

smaller, less expensive. Installation 

costs, too, are greatly reduced 

because bus connections are 

sumplified. Ask your Kearney 

Y representatives to show 
you how all these sav- 

ings add up to better, 

lower-cost operation 


The Mark of Quality Products 


for your system. 


BETTER CONSTRUCTION 
SAFER MAINTENANCE 
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Age in itself means very little. But age ac- 
companied by historic achievements and age ' 
that is continuing to produce the finest In 1907, Thomas designed and 
products of their type is something of which made the first cap-and-pin suspen- 
we are proud. sion insulator. Units installed that 

1873 year are still giving trouble-proof service after 
til 46 years of continuous operation. 
=e Founded in 1873, The R. Thomas 1917 
wn, and Sons Company very early became : 


closely allied to the electrical industry. In 1917, we introduced the 


Thomas link-type Hewlett suspen- 

1885 sion insulators. Insulator failure 

being virtually unknown with this 

design, it is easy to understand why 

hundreds of thousands are still giving satis- 
factory service today. 


1938 


In 1885, the first “Thomas 
&®) Quality” insulator was produced, 
the first shipment going to the U.S. 
Electric Lighting Co., Chicago. 


1893 
In 1938, Thomas engineers pio- 
3 neered and were first to develop the 
under-glaze metallic oxide coating 


Am. In 1893, all of the porcelains 
—— used in the lighting arrangement | pnts 
ry for the World’s Fair at Chicago, that guarantees the “noise-free” operation 

a Pees t¥8 installed by Westinghouse, were of the patented Thomas “Q-T” Insulators. 


=. 


i 


, 
‘ a 


Thomas. (Patent No. 2154387) 


1896 These are among the many Thomas “Firsts” 

and contributions which have helped the 

In 1896, Thomas perfected the Electrical Industry reach its present position. 

first multi-part, high-voltage, pin- TODAY, in our 80th year, we are ready 

type insulator. It was known as with improved facilities and increased capa- 

the “Boch” Glaze-Filled Insulator, city to meet the most exacting needs of the 

later to be patented under No. 600,475. It Industry. After all is said, it’s still quality that 

represented the initial step toward making counts plus proper designing, precision 

possible the transmission of electrical energy manufacturing ...and PROOF OF PER- 
at higher voltages. FORMANCE. Why gamble? 


She R. Di 


LISBON, OHIO 

NEW YORK CHICAGO 

Sales Representatives: C.G. Anderson, Chicago @ €.B. Anderson Co., Detroit © 
R. E. Cunningham & Son, Los Angeles @ W. H. Eddy Electric Products, Inc., Phoenix @ Engineer Sales Co., St. Petersburg @ Electrical 
Distributors Co., Philadelphia @ Hamilton Associates, Denver @ Geo. E. Honn Co., San Francisco @ Hugo Sales Co., Minneapolis @ John 
G. Pettijohn Co., Knoxville @ H. E. Ransford Co., Pittsburgh @ J. F. Schaefer & Co., Kansas City @ R. J. Sullivan Co., Boston @ Tafel Electric 
& Supply Co., Louisville @ Walter E. Thompson Co., Birmingham @ Triangle Electric Supply Co., El Paso @ United Electric Supply Co., Salt Lake City 

Williamson Sales Co., Shreveport, Amarillo, Corpus Christi, Dallas, Houston, New Orleans, Pine Bluff @ Representatives in other principal cities 


Conrad R. Bangh, Omaha @ Ken H. Best, Seattle 
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SLhomas QUALITY 


INSULATORS AND 
ACCESSORY HARDWARE 
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GENERAL ELECTRIC TYPE ML32 voltage regulators provide 
better regulation on this branch line. 


Class } accuracy 


effective bandwidth (see cross-hatched area at 
right) permits increased feeder loads, while maintaining the 
same voltage standards. 














CLASS 1 Control Accuracy 


Smaller effective bandwidth of voltage regulators 


permits increased feeder load-carrying ability 


Class 1 accuracy controls of all G-E liquid-immersed feeder 
voltage regulators are important factor in reducing effective bandwidth 


Voltage limits actually held at the output terminals of 
a feeder voltage regulator are referred to as effective 
bandwidth. One reason the effective bandwidth may 
exceed the bandwidth setting of the voltage regulating 
relay is the effect of control accuracy. Changes in 
temperature and frequency and errors in the potential 
transformer, current supply, or line-drop compensator 
elements act to increase the effective bandwidth of a 
regulator above the relay setting. 


Hence, control accuracy is the key to reducing the 
effective bandwidth and, thus, increasing the load- 
carrying ability of a feeder. 


The diagrams show how a reduction in effective band- 
width permits either lengthening a feeder to pick up 


more load or increasing the load over the existing 
line, while maintaining the same voltage standards 
for first and last consumers. 


All G-E regulators, feeder- and station-type, are 
furnished with Class 1 accuracy controls as standard. 
Reducing effective bandwidth is important to you 
because of the obvious advantages of increased load- 
ings or longer feeders. For full details on what Class 1 
control accuracy of G-E regulators can mean to your sys- 
tem, Contact your nearest G-E 
sales office, agent or distribu- 
tor, or write for bulletin 
GEA-5690 to General Elec- 
tric Company, Section 423-3, 
Schenectady 5, New York. 
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SERVICE PIN... for you, too 


Chances are you've seen this pin. It represents 15 years of service with Socony- 
Vacuum. Six out of 10 of our industrial engineers and salesmen wear it. Four 
out of 10 have served over 20 years. In fact, the average length of service of all 
Socony-Vacuum lubrication and process products representatives is almost 17 
years! All this petroleum engineering experience, the world’s greatest, is yours 


when you call on Socony-Vacuum. Why accept less for your plant? 
Socony Vacuum 


Comect- Lubrication 


SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: 
MAGNOLIA PETROLEUM COMPANY, GENERAL PETKOLEUM CORPORATION 
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Auhiman 
NEMA standards 


leadership in the 


For many years electrical engineers believed that 
practically everything had been done to improve 
the quality of transformers. But in 1929 the Kuhl- 
man Electric Company applied for a patent on a 
revolutionary new type of core. This was to be a 
core that decreased exciting current by reducing 
the number of air gaps between laminations. 

In 1935, Kuhlman began manufacturing transform- 
ers with this new type core — known as the Bent Iron 
Core. A couple of years later cold rolled, oriented 
silicon steel was introduced to the industry. The Bent 
Iron Core was ideally suited for full utilization of the 
improved magnetic qualities of oriented grain steel. 

Other transformer manufacturers were quick to 
realize these advantages. And so today nearly every 
manufacturer produces cores based on the principle 
of the Bent Iron Core. 

Again in 1938 Kuhlman came out with another 
first’ — the “Quick-Grip” bushing. Here was a bush- 
ing that made the connection of high voltage term- 
inals as easy as plugging in a home appliance! All 


hull 





GIVES YOU . 
puUS ... 


design and improvement of transformers 


the lineman has to do is insert the wire and tighten 
the knob. All by hand. No tools needed. 

Today, the demand for this bushing is so universal 
that nearly every manufacturer now includes it in 
distribution transformers. 

These are just two of the “firsts” of the Kuhlman 
Electric Company. Others include oil impregnation 
of transformer coils, silicone insulation, and the fore- 
runner of the modern series street lighting trans- 
former. 

Kuhlman has been building transformers since 1894, 
so it can truly be said that Kuhlman and transformers 
grew up together. And Kuhlman continues to search 
for better materials, methods, and designs so that 
you can have better transformers. That's what we 
mean when we say “Kuhlman gives you NEMA 
Standards plus .. .” 

So specify Kuhlman when buying transformers. 
Talk to the Kuhlman representative in your area or 
write direct to Bay City, Michigan for details. For 
more information about distribution transformers, ask 
for Bulletins CS-201 and CS-202. 


ELECTRIC COMPANY 


BAY CITY, MICHIGAN ¢ CRYSTAL SPRINGS, MISSISSIPPI 
EXPORT REPRESENTATIVES: J/nfernational Standard Etectrk Corporation, 


15th Floor, 50 Church Street, New York 7, New York 
Cable address: Microphone, New York 


Here are the outstanding 
features of Kuhlman 
Conventional Distribution 
Transformers—100 KVA 
and below 


. Bent Iron Core — a smaller, 
lighter, more efficient unit! 


- “Quick-Grip” knob type bush- 
ings. 


. Corprene sealing gaskets on 
cover and bushings. Bushing 
shanks are brought well into 
the tank, or are extended be- 
low the oil level, eliminating 
chance for internal flashover. 


. Stud type low voltage bush- 
ings with solderless connectors. 


. Pressed terminal lugs. 


. Easily removable core and coil 
units. When transformer is in 
use, bolts hold units securely 
in place. 


. Completely protected coils — 
by drying and by coating with 
high grade phenolic base poly- 
merizing type varnish which 
bonds coil into compact struc- 
ture. 
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\ Here's Proof of Performance... 
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Southwestern Bell 
has had 40 years of 
service from these 


pressure-creosoted 


@ In 1912, Southwestern Bell Tele- 
phone Company erected these poles to 
carry a toll line from Dallas to Ennis, 
Tex., as one link in a through route 
from Houston to Dallas. A total of 1240 
poles were erected in the 31-mile sec- 
tion and each was pressure-treated with 
Creosote Oil at 6 pounds retention. 

Today—40 years later—more than 
42% of the original poles are still in 
service. Most of the replacements took 
place in 1948 when the line was given 
a major overhaul. The poles left in 
place at that time were sound, showed 
no signs of rot or splitting, and appeared 
good for 5 to 10 years of additional life. 

When you use a wood preservative, 
let service records like this be your 
guide. They are another good reason 
why users of preserved wood make 
Creosote Oil their first choice. 

Creosote Oil contains not one but 
many compounds whose toxicity and 
permanence ward off attack by such 
wood destroyers as termites, fungi, dry 
rot and marine borers. 

When you use treated wood, be sure 
it is pressure-creosoted with U-S°S Cre- 
osote Oil. It is the product of continu- 
ous processing in the world’s biggest tar 
distillation plant. For complete infor- 
mation, contact our nearest Coal 
Chemical sales office or write directly 
to United States Steel Corporation, 525 

THESE PREssuRE-CREOSOTED POLES, owned by Southwatern Ball and losied ner William Penn Place, Pittsburgh 30, Pa 


U-S°S CREOSOTE OIL 
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Cable address: Microphone, New York 


Bulletin 705 Reversing Switch for small a-c and Bulletin 801 Rotating Adjustable Cam Bulletin 850 Motor Driven Timer for auto- 
d-c motors Limit Switch. Heavy duty matic process control 


Bulletin 852 Electronic Time Delay Relay Bulletin 704 Nine-pole Permanent Magnet 
for precision timing Contactor. Noiseless 


Bulletin 290R D-C Reduced Voltage, Reversing 


Starter for marine service Units in he 


ALLEN-BRADLEY LINE 


The standard Allen-Bradley line includes a wide 
range of solenoid operated across-the-line start- 
ers, combination starters, reversing switches, re- 
duced voltage starters, and multispeed controls... 
not to mention an extensive variety of relays, con- 
tactors, and accessories. 

And that is not all! 
: ; It also includes many other useful items... a few 
Bulletin 205 Size 1 Reversing Switch for direct “ aa ee ‘ 
iehwiia of which are shown here. They find application in 
the process industries, in marine service, in laun- 
dries, and in many other industries. All are designed 
for long, trouble free life and built to the widely 
recognized QUALITY standards that apply to the 
entire Allen-Bradley line. 
If you use motor controls... it will pay you to 
become acquainted with the latest Allen-Bradley 
\ Catalog. May we send you a copy? 


Allen-Bradley Co. 
Bulletin 350 Drum Switch for reversing small 1936: 6 Second Se.» Mined a aiieiati 
a-c and d-c motors . : »W 


x 
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Bulletin 365 Drum Controller for 
multispeed a-c motors 





Bulletin 470 Graphite Disc Rheo- 
stat for laboratories 


— 
— ps 
we =>, 
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Bulletin 809 Instantaneous Current 
Jam-type Relay 


Bulletin 500 Knee and Foot Con- 


Bulletin 802 Foot Switch for heavy 
trollers for sewing machines 


duty, rough service 


Bulletin 802 Limit Switches with 
various operating levers 


Bulletin 600 Switch with overload 
breaker and pilot light 


Bulletin 410 Graphite Disc Rheo- 
stat for stepless control 


ee 4 


“) , 
hed 
Bulletin 848 Dashpot Timing Re- 
lay. Maximum interval 30 sec. 


- 


Bulletin 202 D-C Contactors for 
applications up to 150 amperes 


Bulletin 849 Pneumatic Timers for 
machine tool service 


Bulletin 860 A-C Solenoid sup- 


Bulletin 600 Watertight Starting 
plied in variety of ratings 


Switch with pilot light 
‘2 
é 
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Bulletin 800T Oiltight Push But- 
tons for machine tools 


Bulletin 840 Float Switch operated 


Bulletin 801 Rocker Arm Limit 
by float and chain 


Bulletin 808 Zero Speed Plugging 
Switch for reversing service 


Switch with magnetic lockout 


C4prubar Clecessorits 


in THE ALLEN-BRADLEY LINE 


- 
‘* 
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Above are shown a few Allen-Bradley control accessories. 
The variety of these units reveals the wide scope of the 
complete Allen-Bradley line. To machinery designers and 
plant engineers, the Allen-Bradley Catalog is a treasure 
house of standard control accessories which can be used in 
innumerable combinations to solve virtually any control prob- 
lem. May we send you a copy of this Handy Catalog? 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
} 7 1X 
gl ae Ne N \ 


Look for the A-B trademark. ; 
Ser Tit 


It is a guarantee of Quality 
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Listed & Approved by Underwriters’ Laboratories, Inc. 
‘If It’s Remington—It’s Right!’’ 


Remington 


| ‘powder-actusfed 
~ ing tool with 


ALL dpese gdvantages— 


The Model 450 Remington Stud Driver sets up to 5 fastening studs 
per minute—a speed unmatched by other powder-actuated tools. 
Completely self-powered, this amazing tool fastens steel or wood 
structural pieces to concrete or steel surfaces in seconds. Its light 
weight—only 514 pounds— makes it ideal for use overhead or in con- 
fined spaces. Check these other exclusive Remington Stud Driver 


features: 


NO ACCESSORIES REQUIRED. No 
separate parts needed to control power, 
none required for loading—nothing to 
lose or break. Just a twist of the wrist 
opens the Model 450. Insert stud and 
power cartridge as a unit...close and 
you’re ready! Whole job takes seconds. 


DOUBLE-SAFE—REQUIRES BOTH 
HANDS FOR OPERATION. A sepa- 
rate safety lever must be depressed and 
held that way with one hand before and 
during squeezing of the trigger with the 
other hand. Safe, two-handed operation 
holds the tool steady. Two additional 
safety devices prevent operation except 
in proper fastening position. 


MAXIMUM POWER RANGE. You get 
a wide choice of power in Remington 
cartridges. They’re available in six dif- 
ferent loads, each clearly marked by 
colored heel caps. The 32 caliber car- 
tridge gives you extra power in this 
medium-duty tool...helps you speed 
all types of fastening jobs. 


ARROW-STRAIGHT DRIVING — 
PERFECT GAS SEAL. Long heel cap 
on all Remington cartridges provides 
perfect gas seal... gives the Model 450 
more power. Assures controlled, consist- 
ently straight driving. 


FAST, POSITIVE EJECTION. Ex- 
clusive ejector snaps fired case out of 
tool instantly—no fumbling, no tools 
needed. 


* * * 


Test-proved to be the world’s finest and 
speediest fastening system, the Model 
450 Remington Stud Driver is made by 
Remington Arms Company, Inc., 
America’s oldest sporting arms manu- 
facturer. 


NEW, FREE BOOKLET shows you a 
hundred different ways the Model 
450 Remington Stud Driver can 
speed your construction fastening. 
Packed with illustrations, it tells 
you where and how this tool can 
save time, reduce fatigue and cut 
costs. Send in the coupon below for 
your copy. 


Industrial Sales Division, Dept. EW-4 
Remington Arms Company, Inc. 


Name___— 


939 Barnum Ave., Bridgeport 2, Connecticut 


Please send me my free copy of the new booklet showing how I can 
cut my fastening costs. 





Position 


Firm 
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PACIFIC ELECTRIC OIL CIRCUIT BREAKER 


Type JE-42-G 69-kv 


For the 69-kv Grid... 


or the Large Feeder 


HE EXCEPTIONAL Combination of high in- 

terrupting kva (2,500,000 kva at 69 kv) and 
reduced operating time (see chart) provided by this 
circuit breaker is believed to merit the consideration 
of power engineers because of many reasons. 

The large interrupting rating meets most any prob- 
able projection of fault current likely to accompany 
load growth on grid systems or on radial feeders. 

The fast opening and reclosing times hold system 
disturbance to a minimum, and the reclosing from 
fully open position prevents impairment of insula- 
tion during the critical surge time that follows an 


21,000 amp .. Interrupting 
38,000 amp . . Momentary 
1,200 amp . . Continuous 


NEMA and ASA STANDARD 


ELECTRICALLY and 
MECHANICALLY TRIP-FREE 
IN ANY POSITION 
At left: Type JE-42-G, 
69-kv, 2,500,000 int. kva 


Frame -Mounted Oil Cir- 
cuit Breaker 


Below: Contact-travel time chart showing open-close 
and close-open operations with oil in tanks 


Arc Tips 


: - ~ Separate 
Meet 


=v 
> 
28 
—-. 
o< 
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Arc Tips 


J 


—-+ Fully Closed - 
y Arc Tips r 


— Blade Travel 


_Fully Open m.. 
atibieciadiabace — 
0 Cycles 


60-Cycle Basis 


interruption caused by repetitive lightning. 

The speed of gap opening (easily estimated from 
chart) minimizes restriking and its effects. Also the 
closing and reclosing times are constant regardless 
of loss or variation of control voltage; contacts can- 
not “drift in” and blow back on sustained fault; 
simmering arcs are thereby avoided. 

This protective performance is associated with a 
record of reliability and low upkeep cost that may 
be verified from users’ records of the many hundreds 
of Pacific Type JE breakers installed by leading 
power systems. 


PAGIFIG® ELECTRIC 
MFG. CORPORATION ° 


5815 THIRD STREET, SAN FRANCISCO 24, CALIFORNIA 
OTHER FACTORIES: SANTA CLARA, CALIFORNIA; GARY, INDIANA 


SALES OFFICES or AGENCIES 
in PRINCIPAL CITIES 
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3,375,000 pounds of steam capacity 
at Kaiser Aluminum & Chemical Corporation 


=" LJUVGSTROM AIR PREHBATHRS 


Four hundred million pounds of aluminum an- 
nually will be produced at the new Kaiser Alumi- 
num & Chemical Corporation plant at Chalmette, 
La., when it is operating at full capacity. Designed 
and built by Kaiser Engineers, Division of Henry 
J. Kaiser Company, this plant will help meet the 
ever growing demand for aluminum products, 
both civilian and military. 

Because it takes roughly 10 kwh of electricity 
to produce one pound of aluminum, the electrical 
generating capacity at this large new plant must 
be enormous. Therefore, when the plant is com- 
pleted, it will have a total capacity of nearly 
500,000 kw, of which 375,000 kw will be steam- 
generated. 

The plant’s vast steam requirements are met 
by fifteen Foster Wheeler steam generators, each 
with a maximum continuous capacity of 225,000 
lb of steam per hr at 900 psi and 905 F. Each 
boiler incorporates a Ljungstrom Air Preheater, 
which cools exit gas to 320 F, and preheats in- 
coming combustion air to 540 F. 

The Ljungstrom Air Preheater—chosen again 
and again where steam generation must be effi- 
cient—can serve you, too. Its wide acceptance by 
utilities ... by consultants ... by industrial plants 
all over the world is your assurance that the 
Ljungstrom is truly the most economical heating 
surface on the modern boiler. 


THE Air Preheater Corporation 60 East 42nd St., New York 17, N. Y. 
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The tubular form combines the most favorable ratio of cross- 

sectional area to space with great rigidity to permit long spans. The 

disposition of the conductor material offers the lowest impedance to 

the flow of alternating currents and, therefore, the lowest watt losses by 

THE ADVANTAGES OF comparison with other conductor shapes. At high voltages the corona 

discharge is also less than that from square-cornered conductors. 

The favorable space factor of a tubular conductor is further 

increased by using water or oil for internal cooling. However, fittings 

ROUND TUBE for tubular conductors are ordinarily more bulky and expensive 
than for other bus shapes. 

There is a complete line of ANACONDA Copper Bus Conductor 

BUS CONDUCTORS designs for every type of installation and power requirement. Write for 

“ANACONDA Copper Bus Conductors” containing illustrations and 

detailed technical information concerning designs and arrangements 

for bus conductors. The American Brass Co., Waterbury 20, Conn. 

In Canada: Anaconda American Brass Ltd., New Toronto, Ont. ,....., 


carry the load with ‘ Bus Conductors 


ANGLE SQUARE FLAT BAR CHANNEL SQUARE TUBE 
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Sylvania Mercury Vapor Lamps 
offer more light . . . 
better light to see by . . . at lower cost. 


Sylvania’s line of improved mercury vapor lamps 
brings high lighting efficiency to municipal, com- 
mercial, and industrial installations . . . at remark- 
ably low costs. 


These modern lamps have an average rated life of 
6,000 hours . . . many times longer than ordinary 
incandescent bulbs. They also offer twice the light 
output of incandescent types for the same amount of 
wattage. 


As a result of this higher intensity, fewer lamps 
and fewer fixtures are required. This in turn means 
big savings in installation, maintenance and service 
costs, too. New illustrated folder gives complete in- NP 
formation and characteristics concerning Sylvania a iiahe 
Mercury Vapor Lamps. Mail the coupon for your UI ACU Le a 
copy Now! lamp is being See, Whyte. 
; today for both street lighting 
and industrial lighting. Rated 
at only 400 watts, it delivers 
viene OOM are 


For better, safer street illumination, 
alert municipal authorities are turning 
more and more to efficient, economical 
Sylvania Mercury Vapor Lamps. 


For outdoor floodlighting, parking For improved industrial lighting in high 
areas and sportslighting, Sylvania Mer- bay installations, Sylvania Mercury 
cury Vapor Lamps bring desired lighting Vapor Lamps help to increase production 
intensities at desirable savings in costs. and reduce lighting costs. 


Sylvania Electric Products Inc. 

Dept. 31-2704, 1740 Broadway 

New York 19, N. Y. 

Please send me new illustrated folder de- 
Ll scribing Sylvania Mercury Vapor Lamps. 


Name 


Street _—— 
LIGHTING e RADIO e ELECTRONICS e TELEVISION 


In Canada: Sylvanio Electric (Canada) Ltd., University Tower Bldg. St. Catherine St., Montreal, P. Q City -Zone ——State 
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ALUMINUM 


SERVICE 
WEDGE CLAMP 


THIS WEDGE CLAMP CAN BE APPLIED 
TO BARE NEUTRAL ANYWHERE IN THE RUN 


Aluminum service cable can now be put up and sagged before the cable is cut with the new 
Reliable 7080 service wedge clamp. The cable can then be cut to exact length with no waste. 
You don’t have to feed an end of the cable through the clamp. This new clamp permits easy attach- 
ment to bare neutral of twisted service drop cable at any point in the span. 


Simply slip the aluminum shell around the bare neutral and insert stainless steel wedge along 
steel rails. It grips securely, tightens automatically under load and does not depend upon screw 
clamps. Load is generously distributed over long surfaces of shell and wedge to avoid damage to 
conductor. The stainless steel bail can be used with hooks, spools or knobs. One leg is removable 
for ease of installation. 

This clamp is equally suitable for open wire aluminum services, and it will accommodate all #6 
and #4 sizes and #2 solid. 


Write for more detailed information, or ask for a practical demonstration. 


| ELECTRIC COMPANY — suscaste:savewe 
OVER 45 YEARS oO F SERVICE TO THE U0 34:0 F 123 
POWER-LINE CONNECTORS and CONSTRUCTION SPECIALTIES 
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Buy FIRST CLASS Switchgear 
and SAVE MONEY TOO! 


End view with side plate 
and barriers removed. 


ELECTRICAL WORLD @ April 6, 
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For substations, load and switching centers Three E switch- 
gear is built to high standards of (1) Safety (2) Accessibility 
and in a style that permits of (3) Economy. 


Equipment is metal enclosed with all design features 
in accordance with best engineering and manufactur- 
ing practices. When requested positive interlocks with 
enclosure doors and associated equipment provide 
additional safety. 


All component parts are readily accessible for inspec- 
tion, adjustment and maintainance. 


Because Three E Air Interrupter Switches are used for 
load switching, and power fuses for clearing short cir- 
cuits, substantial savings in costs are possible, over 
other types of equipment. 


SYMBOLS 


Air Interrupter 
Switch 


§ 


Power Fuse 


V 


qj —§— +s —_ey 
Cable End Bell ! 


(oot Teel, aA) 


Front view of outdoor type four 
circuit switchgear assembly. 


All Three E switchgear follows the modern trend of using 
self generated gas blasts which confine and extinguish arcs 
with no damage to equipment. 


Consult your nearest Three E representative, or write us 
direct regarding your switchgear requirements. 


MELROSE PARK, ._PEERGRRGES 


1953 





LAPP LINE POST 


“All-time champion” among _trans- 
mission insulators in point of service 
dependability at duty up to 69 kv. 
Its record, both on new construction 
and ofter reinsulation of lines to higher 
voltages, has been built on ability of 
Line Post to avoid leakage flashover, 
to withstand lightning arcover and 
mechanical attack, its inherent free- 
dom from puncture and cracking. 


PROBLEM: 


Ulett 


Ch LL 


LAPP STATION POST 


In addition to the superior electrical 
and mechanical characteristics inher- 
ent in Lapp Post design, Station Posts 
also possess extra rigidity. Cap and 
base are externally attached for 
large-area low-intensity compression 
loading of porcelain, as contrasted to 
small-area, high-intensity loading of 
nested porcelain and metal parts in 
conventional pin-cap switch insulators. 


LAPP FOG-TYPE 
SUSPENSION INSULATOR 


For high-voltage lines in areas of 
severe contamination—salt fog, in- 
dustrial fumes, or dust—Lapp Fog- 
Type suspension units provide maxi- 
mum leakage distance per length of 
string—and for greater effectiveness 
of leakage distance, inch for inch. 
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SOLUTION: . 


Lapp 
Fog-Type 


Service dependability on lines sub- 

jected to severe contamination... 

industrial smoke and fumes, dust, 

or salt fog . . . can be assured— 

without frequent cleaning of insu 
lators—and without danger of failure from leakage flashover. 
Lapp Fog-Type design provides superior performance for trans- 
mission, switch and bus support because of two basic superiori- 
ties of design principle... 


UNIFORM LEAKAGE PATH 


Leakage flashover results from a contaminated 
surface which is not uniform—wet areas lower 
total resistance, so increase leakage current 
until voltage flashes over narrow shielded 
areas, precipitating flashover of entire unit. 
Compare developed uniform leakage surfaces 
of 66 kv Line Post (on left side) with that of 
conventional pin-type (right) where variation in 
conductivity is 3.6 times as great. 


Under heavy rain and 
wind, contamination 
rapidly flushes away. 
Fog-Type petticoats are 
so shaped and spaced 
that rain falling on one 
petticoat splashes and 
cleans the under side of 
the one above. Resist- 
ance increases, leakage 
current falls—vuniformly 
and over entire unit. 


LAPP INSULATOR COMPANY, INC., LEROY, NEW YORK 
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T&B METHOD 


THE PERFECT ELECTRICAL BOND 
FOR ALUMINUM OR COPPER CONNECTIONS 


LOOK FOR THIS SIGN — 


The sign of a perfect electrical compression joint is the T & B hexagonal 
connector barrel — look for it. The electrical characteristics of a T & B 
METHOD connection are better than an equal length of conductor . . . 
either aluminum or copper. 

The hardened steel dies of a light-weight, portable T & B hydraulic tool 
compress around the joint with tremendous hexagonal pressures and force the 
fitting and cable, into one homogeneous mass . . . all in a few seconds. 

The all-around pressures exerted over a large area assure maximum 
contact . . . minimize electrical resistance and voltage drop. 

Though the use of an oxide-inhibiting agent is recommended for T & B 
METHOD aluminum connections, no joint compounds are needed to obtain 
maximum electrical efficiency. For copper connections, no special cable 
treatment is required. T & B METHOD fittings for aluminum have fine serrations 
inside the barrel which, during compression, penetrate the insulating film 
of aluminum oxide on the outside cable strands. At the same time, the 
oxide film on the inner cable strands is effectively abraded, thereby 
maintaining a dense, tight joint of high conductivity. 

Investigate the complete line of T & B fittings for aluminum and copper 
cable — they offer you savings in time and installation costs. Write for your 
free copy of T & B Bulletin #67. 


IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


The complete line of T & B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. It's our way of assuring you the service and savings 
of a friendly local source. Call him for all your electrical needs 136 


THE THOMAS & BETTS CO. 


INCORPORATED 
14 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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Look for These 6 Signs 
of Good Motor Design 


FRAME — iron, De- at i ; STATOR — Multiple-dipped, 
signed to hold bearing align- 2. at EN baked ofter every dip, Builds 
ment, resist corrosion, prevent F Z ST up tough protection against 
distortion under any normal { o (Mg aa i heat, moisture, corrosion. 


leads make connection easy. _ 


ov thove Sxtha Values! 


Certified Service — Nearly 100 Allis-Chalmers Certified 
Service Shops provide factory-approved parts and service 
on your Allis-Chalmers motors. Screened for modern equip- 
ment, adequate experience and business integrity, these in- 
dependently owned service shops will provide you with 
prompt, economical repair and maintenance. 


Complete Drives from One Source — Allis-Chalmers can 


supply your complete drive — motor, control and Texrope 
V-belt drive — from one convenient, reliable source. 


Application Engineering — Your Allis-Chalmers District 
Office representative or Authorized Dealer will be glad to 
help you select exactly the right motors for your needs. 
For additional information, write Allis-Chalmers, Milwau- , ao 


oll sizes and sections, 


i 
kee 1, Wisconsin, for Bulletin 51B6052. A-3954 | standard ond Vari- 


; Pitch sheaves, speed . \ 
Texrope is an Allis-Chalmers trademark. i changers. 
\ PUMPS — Integral 
} \ types from %, in, 
it i to 72 in. discharge 
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Serviced... 


by Allis-Chalmers Authorized Distributors, 
Certified Service Shops ond Sales Offices 
throughout the country. 


CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 
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KIMBLE 
Tempered 


ms c ~ 


Glass 


| PIN-TYPE INSULATORS 


for E.E.|. classes |, Il, Ill 


... voltage ratings up to 13.5 kv 


THEV RE PUNCTURE PROOFS 


If it’s on the pin, it’s in service! 


No more searching for defective insula 
tors when your lines are protected with 
NEW Kimble 1] empered Glass 


Insulators 


Why? Because these new insulators 
are puncture-proof. Exhaustive labora 
tory tests at values far in excess of 
A.1.E.E. standards have proved it impos 
sible to puncture a Kimble Tempered 
Glass Insulator in air—even under volt 


age impulses far above normal service 


rating. Four years of field testing on more 
than 500 miles of line have produced no 
puncture failures. Even lightning surges 
have failed to damage these new Kimble 
l'empered Glass Insulators. 


In the event of shattering due to severe 
mechanical shock, insulator disintegrates 
into small non-sharp fragments. Trouble 


shooters can locate broken insulator—fast. 


What’s the secret? Tempering, a 
Kimble development-in-glass that adds a 


new element to the many natural virtues 
of glass. It’s an exclusive Kimble produc 
tion method that gives Kimble insulators 
a hard-compression surface layer that 
makes them strong enough to meet the 


severe tests required. 


Why not see how tempered glass can 
cut your line maintenance costs. Write 
for descriptive folder that gives complete 
details. Address: Kimble Glass Company, 


Dept.EW5, 30x 1035, Toledo 1, Ohio. 


KIMBLE GLASS COMPANY 


Toledo 1, Ohio—Subsidiary of Owens-Illinois Glass Company 
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CONNECTIONS 
INSURE 


@TtTwo-—1000 
MCM power cables 
“CADWELDED" to 


WHEN AND WHERE an inverted 110# 


feeder rail. Contact 
hoe riding under- 


You NEED iT! aia 


NO VOLTAGE DROP when booster cables are ''CAD- 
WELDED” to feeder rails on ore bridges and traveling 
cranes. 


CONSTRUCTION AND MAINTENANCE COSTS ARE 
SUBSTANTIALLY REDUCED by the use of ''CADWELD"’ 
as connections are made in a matter of minutes with 
lightweight portable equipment. 


The "CADWELD PROCESS” of welding copper to steel 
rail is fully proved by the fact that over 10,000,000 
signal bonds and thousands of propulsion bonds have 
been installed by the ''CADWELD PROCESS"’, on lead- 
ing railroads. 


@1000MCM 


FOR ELECTRIFYING RESULTS power cable 


“CADWELDED" to 


TRY Cc A D Ww € LD. 40# feeder rail. 


Write for Electrical Catalog today 


@ 1000 MCM 
power cable 

7 io ““CADWELDED”’ 
to 45° side of 

4” x 4” angle 


2070 E. 61st PLACE iron. 
CLEVELAND 3, OHIO 
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The No. 2 Reason Why 


You Get a New Brand of Performance from 
eecTRONIC DYNAMASTER POTENTIOMETERS 


THE SYNCROVERTER INVERTER converts the d-c unbalance signal of a Dynamaster Poten- 
tiometer to an a-c signal which is amplified to operate the balancing mechanism. 


BRISTOL ELECTRONIC DYNAMASTERS are 
made in round- and strip-chart, sin- 
gle- and multiple-record recorders 
and air-operated and electric con- 
trollers (all types of control actions ), 
Two-pen and Program Control. 


THE BRISTOL SYNCROVERTER IS AN ENTIRELY NEW CONCEPT 


IN LOW-LEVEL INVERTERS 


Because of the superior characteristics of the Syn- 
croverter Inverter: 


@ Dynamaster Potentiometers are unaffected by 
vibration and shock. 


@ Extremely high symmetry of switching action 
eliminates errors due to a-c pickup in the leads. 


BRISTOL 


@ Thermal emf’s at the inverter contacts are self- 
cancelling and thus have no effect on the accu- 
racy of the Dynamaster. 


Write for Catalog P1245 for full data on the Dyna- 
master. Address The Bristol Company, 116 Bris- 
tol Road, Waterbury 20, Conn. 


fin 
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Type MB-1 
CONTINOUS DUTY 
UP TO 
280 AMPERES 


High interrupting capacity 
—up to 6000 amperes! 


Load currents—100, 140, 
200 and 280 amps. 


Improved fuse coordination 
—“‘lightning fast” (1% cycle 
initial tripping) followed by- 
Selective delayed subsequent 
tripping (adjustable inverse 
time, or adjustable definite 
time). 


For full operating data 
send today for 


Bulletin 1550A. 


Now you can count 


RECLOSER 
OPERATIONS 


from the ground 


"A life could have been saved" 
with the counter on... 


AUTOMATIC RECLOSERS 


In a recently published bulletin containing a summary of 
fatal accidents within the electric light and power industry, 
one item reported that a lineman was killed when he 
moved on a pole and contacted a live open cutout while 
reading the counter on a recloser. 


The R&IE Automatic Circuit Recloser eliminates a danger 
of this type... it is the only recloser manufactured that 
includes a large digit counter, visible and easily readable 
from ground level without the aid of binoculars or similar 
devices. Another R&IE safety feature! 


R&IE RECLOSER EQUIPMENT 


DIVISION OF I-T-E CIRCUIT BREAKER CO. 
GREENSBURG, PA. 


ae ee 
EL Tee LD Mabe e ty 


Laat its 139 
LOTT e 


HORN GAP SWITCHES 
Tea ota Mey es sy 


CUTOUTS AND 
THERMO-RUPTERS 


DISTRIBUTION 
EQUIPMENT 


SWITCH OPERATING 
tS ETE Ey 


SUBSTATIONS 


OPEN OR ENCLOSED, 
ISOLATED PHASE 
WEAVY DUTY BUSES 


SEE ee Be 28 oe 
SYSTEMS 


AUTOMATIC 
RECLOSING 
EQUIPMENT 


METAL CUBICLES 


OSD as) 





New International R-120 Series with special service-utility bodies. GVW ratings from 5,200 to 6,200 Ibs. 115 and 127 inch wheelbases. 


NEW INTERNATIONAL TRUCKS 


re 
NY Tt et 


ai 
‘ 


BUILT as only ¥A con build them unequalled performance, lowest maintenance and 


operating costs, maximum driver comfort. 
The 168 basic New International models embody 
the engineering principles, used in International’s 
continuing program of truck research and develop- . Sale : 
ea ! ; ; in America’s most complete truck line 
ment, that have resulted in hundreds of exclusive 

International features that have meant greater 

profits for truck buyers. 


Now —the features you want— 


New International styling identified by the IH emblem 
.. . Exactly the right power for every job. First truck 
builder to offer choice of gasoline or LP gas with Under- 
writers’ Laboratories listing in 119-ton sizes and other 


PROVED as only r4 Con prove them models .. . Designed by drivers for drivers. Comfo-Vision 


cab with one-piece Sweepsight windshield. New com- 

The 307 features in the New International Truck fort and interior styling . . . Steel-flex frames proved best 
line have been proved in the world’s most advanced in the field . . . Transmissions to meet any operating re- 
Truck Engineering Laboratory; proved again at In- quirement . . . 296 Wheelbases ranging from 102 inches 
ternational Harvester’s 4000-acre desert Proving up ... Easy starting and greater fuel economy . . . Wide 
Ground at Phoenix, Arizona. range of axle ratios for all models . . . Real steering com- 
fort and control . . . Sizes from 12-ton to 90,000 lbs. GVW 
rating. Now—See The New IH-Built, IH-Proved Interna- 


rs 
VALUE only | con give you tional Trucks at your nearest International Dealer or 
—— Branch. 

The New International Trucks offer an unmatched 


combination of values—the right truck for the job, INTERNATIONAL HARVESTER COMPANY ¢ CHICAGO 


International Harvester Builds McCormick Farm Equipment and Farmall Tractors...Motor Trucks... Industrial Power...Refrigerators and Freezers 


Better roads mean a better America 


beso ae 


Standard of the Highway 
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Completely 
hook-stick op- 
erated. Fuse 
cartridge can 
be removed or 
replaced with 
standard head 
switch stick. 


L-M’s Type HXO Power Fuse Cutout 
Interrupts up to 20,000 Amperes 


Double-Venting: replaceable fuse link 
button closes top of tube; on low- 
amperage faults, the tube vents at bot- 
tom only; on high faults, pressure 
releases button at top, giving double- 
venting. This insures successful inter- 
ruptions on both low and high fault 
currents. 


Rated at 200 amperes, with interrupting 
capacities as follows: 


20,000 amps at 7.5 kv 
15,000 amps at 15 kv 
9,000 amps at 23. kv 
5,000 amps at 34.5 kv 
4,000 amps at 46 kv 


These interrupting capacities apply for 


full range of fuse link sizes from 1 am- 
pere through 200 amperes. 


Replaceable Power Fuse Link 
Field-replaceable E-rated power fuse 
links, similar in design and construc- 
tion to those used in distribution cut- 
outs. No cartridges to replace, no filler 
tubes to buy. Designed for positive 
corona-free operation at high currents 
and voltages. Ratings and performance 
meet NEMA Power Fuse Standards. 


L-M Power Fuse Links cost only $2.60 
each (smaller sizes $1.60) compared to 
other cutouts requiring complete car- 
tridges at $10 or more. Sizes from 1 to 
200 amperes. 


Get Full Information on the HXO 
Ask the L-M Field Engineer for details and 
bulletin, or write Line Material Company, 
Milwaukee 1, Wisconsin (a McGraw Elec- 
tric Company Division). 


LINE MATERIAL 
fuse cutouts 


y’ 





Heavy, shovel-shaped blades (1) slide into the earth with minimum disturbance. Ribs 
(2) on the underside stiffen the blades and cut friction against base. Heavy domed 
base plate (3) with deep skirt for strength. Nut retainer channel section (4) welded 
to the underside of base keeps the rod from pulling the nut through the base. 


Tests Show L-M Anchors Have 
High Strength, Minimum Creep 


The value of an anchor depends both on anchor was redesigned to cut creepage. 


its inherent strength, and on its ability to 
resist creep. You can realize the impor- 
tance of creep better if you take an actual 
example. Let us suppose a line built with 
35-foot poles at 200-foot span, and 8- 
inch sag. If an anchor guyed at 60 de- ; 
grees had a 4-inch creep, the resulting The four blades are formed of a single 
sag would be 86 inches! No wonder utility piece of steel, shaped, and held to the 
men are cautious about creep! base by four small bolts that shear off 
easily by tamping. 


The features shown in the illustrations 
are the result of this test program. We 
feel this L-M anchor is the finest you can 
get. It assures the greatest strength with 
minimum creepage. 


Design Based on Extensive Tests 


The design of L-M 4-way expanding Ask the L-M Field Engineer 
anchors is based on a very extensive For catalog information and 
series of pull tests. As shown in the small samples if you wish, ask the 
photo, anchors were buried, and pulled L-M Field Engineer who calls 
with a hydraulic lift, till the anchors gave on you; or welts Line Manone 


: Company, Milwaukee 1, Wis- 
or the rods broke. One after another, consin (a McGraw Electric 


weak points were eliminated, and the Company Division). 6 


Available in 3 Sizes 


Expanded Nominal Minimum Mechanical 
Catalog Diameter— Area Holding Power Anchor Rod Strengths Without 
Number Closed Square Class— Diameter— Noticeable Deforma- 
Inches | Inches Pounds Inches tion— Pounds 


200026B1 
200026B2 
20002683 
20002684 


All 3 sizes are REA-approved, and have been thoroughly tested by 
both L-M and by utility companies. You can depend on them to hold! 


LINE MATERIAL © 
Line ConsitaGlion Majenale 


Note the large, square tamping area (5) and the wide 
hinged sections (6) which keep the blades from twisting 
if a stone is encountered while the anchor is being ex- 
panded. “Ears” (7) inside the center of gravity of two 
opposed blades give additional area for holding power, 
better balance. (8) "Projected Area,” as L-M figures it, 
is the area of the shadow cast by the expanded anchor, 
not the total surface area of the plates including vertical 
sides of ribs as usually figured. 


Pull Test Equipment: Hydraulic lift on U- 
shaped, steel frame with pump and pressure gauge 
for recording the pounds of pull applied to anchor 
rod. Tests were made both at vertical and at 45 
degree angles. 





Load ta Thousands o 
Oe wwe WO OO — 


2 
Creep in laches 
In tests with 3 comparable anchors the L-M- 


designed anchors held creepage to a minimum, 
even at loads of 17,000 pounds, 





NOW...L-M offers 
complete line of 
Secondary Racks 
-conforming with 
EEI specifications 


Medium and Heavy Duty Types feature 
forged-leg construction. Light Duty is riveted, 
pressed steel U type...all give greater strength, 
higher resistance to corrosion, neater appearance. 


Your L-M Field Engineer is now prepared to offer you a 
complete line of Secondary Racks—with forged legs in 
the medium and heavy duty types. 

These L-M racks fully conform to dimensional spec- 
ifications and meet or exceed strength requirements 
outlined in EEI Specification TD-7. They are hot-dip 
galvanized. Edges are smoothly rounded to eliminate 
danger of damage to rope lines and conductors. The 
forged-leg design eliminates all pockets which would 
otherwise collect moisture and encourage corrosion 
when the racks are installed. 

The L-M medium duty rack has ample strength for 
most urban construction, even in heavy loading districts. 
L-M heavy duty racks are recommended for use where 
construction standards require this superior strength. 

L-M light duty racks are strong, well built, have 
curved steel backs and U-supports of 3/16” steel. 


Get Details and Dimensions 
Specifications, dimensions and fully illustrated 
catalog sheets are available on all L-M Second- 
ary Racks. Ask your L-M Field Engineer for 
copies of this material, or write: Line Material 
Company, Milwaukee 1, Wisconsin (a McGraw 
Electric Company Division). 


LIGHT DUTY 


Ye” Pressed 
Steel Back 


% ”"y 1%” 
Mounting Slots ~, 

mi Ye” x 12” 

Steel Supports 

i 


No. 680 
Insulators 


%” Dia. 
Thru Rod 
Le settockng 


Cotter Pin 


WON-EXTENDED BACK 


EXTENDED BACK 


**2 Wire— 8 Inch 
**3 Wire— 4 Inch 
**3 Wire— 8 Inch 
**3 Wire—12 Inch 
**4 Wire— 8 Inch 


**FE.E.1. Standard in Non-Extended Type only, 


” EXTENDED BACK 


Medium Duty Rack—non-extended back. Note smooth, rounded forged 
steel legs which eliminate moisture-collecting pockets. 


LINE MATERIAL 
Line ConsttaGlion Majenals 


Complete Coordinated Equipment 


MEDIUM DUTY 


No. 12 Gauge 
Pressed Steel 
Channel Back 


%e” x Ve” 


Mounting Slots ——” ' 


Why? x 14" 


Mounting Slots ——> 


No. 680 


<—__ Insulators 


¥" Dia. 


apie Thru Rod 


Self-Locking 
Cotter Pin 


*2 Wire— 8 Inch 
*3 Wire— 4 Inch 
*3 Wire— 8 Inch 
*3 Wire—12 inch 
*4 Wire— 8 Inch 


= 
me TI 


Lhd PA ___ a 


NON-EXTENDED BACK 


for Distribution Today 


HEAVY DUTY 

ai oe No. 9 Gauge 

} —+——____ Pressed Steel 

ioe Channel Back 
He" x Ye” 

Mounting Slots 
Ye” x 1%” 

Mounting Slots > 


No. 680 


¥%” Dia. 
ee Thru Rod 


Self-Locking 
Cotter Pin 


2 Wire— 8 Inch 
3 Wire— 4 Inch 
**3 Wire— 8 Inch 
**3 Wire—12 Inch 
**4 Wire— 8 Inch 


*E.E.1. Standard in both Extended and Non-Extended Types, 





L-M’s Kyle Type “NR” remote control oil switch—the 
same switch used in L-M’s switched capacitor racks. 


“Field-Designed’’—with the features users asked for. 


L-M’s 


id 


200-amperes nominal load rating at 14.4 kv, 150 
amperes for capacitor switching. 9000 amperes 
RMS asymmetrical momentary current rating. 


TIME. SECONDS 


4 FA 


ay ay 


frit laaatieag astra 

Tin 
ae 
estore 


6) 2 coe 
sym “AMPS RMS 
SHORT TIME RATINGS ON “NR” SWITCH 


Dato 235A 


“NR” Remote Control Oil Switch 


Provides Low Cost Capacitor Switching 


Here is L-M’s new motor-operated 200-ampere remote 
control oil switch. It is specially designed for low-cost capaci- 
for switching up to 3500 kvar 3-phase, but is equally suitable 
for street lighting, flood and airport lighting, protective light- 
ing, sectionalizing, and other remote control switching appli- 
cations. Ratings meet users’ needs and requirements for 
capacitor switching and many other applications. 


The contact structure is so de- 
signed that heavy currents increase 
contact pressure and give the 
switch high momentary and short- 
time current ratings. Spring- 
loaded contacts give very fast 
**make”’’ and ‘‘break’’—which 
eliminates restrikes and mini- 
mizes contact erosion when clos- 
ing in on large capacitor banks. 


The switch can be bolted directly 
to the pole, or crossarm with a 
thru-bolt or crossarm-mounted 


with a clamp-around hanger. 
Clips also available for mount- 
ing on substation steel structure. 


Control motor requires less than 
one ampere at 120 volts,which per- 
mits the lightest wiring, simpler 
control circuit, and gives longer 
life for limit switches and relays. 


Get Full Information 


Ask the L-M Field Engineer for details 
on this new Type NR Switch—or write 
Line Material Co., Milwaukee 1, Wis. 
(a McGraw Electric Company Division). 


Type "NR" Switch Ratings 


SINGLE PHASE 
VOLTAGE 


Nominal RMS 14.4 kv 
RMS 15.0 kv 
RMS 35.0 kv 
RMS 30.0 kv 


95.0 kv 


Maximum design 

60 cycle, one minute withstand, dry 

60 cycle, ten-second withstand, wet 

1% x 40 Ms impulse withstand, crest, BIL 


CURRENT 


200 amperes 
Capacitor switching, nominal 150 amperes 
Inductive load switching, 
75 to 100% PF, 200 amperes 
50 to 75% PF, 100 amperes 
Less than 50% PF, 50 amperes 
Momentary, RMS Asymmetrical.... --9000 amperes 
Short-time, RMS Symmetrical 
10 seconds....1400 amperes 
1 second. ...4500 amperes 
For larger ratings at shorter time intervals see curve, Data 
235-A above. 


CONTROL 


Motor-operated actuator requires less than one ampere 
at 120 volts. Permits simplest control circuit and gives 
long life of limit switches and control relays. 





Head may be rotated and set at desired 
position. Lips in the groove on the under- 
side of head hold the gasket so that it 
doesn't fall out when the cover is lifted. 


The bushings are the clamp-on type which 
make replacement easy. Bushings are oil- 
filled for lowest radio noise level. Plated 
Universal terminals for aluminum or copper 
conductor, No. 8 to 2/0. 


Oil dip stick on the head for checking the 
oil level. The tank holds 1/2 gallons of oil. 
The inner mechanism is insulated from the 
tank by the oil and by a tank liner. 


Contacts arranged so heavy currents in- 
crease contact pressure, giving high momen- 
tary and short time current ratings. Spring- 
loaded contacts give quick make and break 
to prevent restrikes and minimize erosion. 


CAPACITOR SWITCHING RATING 


Based on 25 KVAR Units 


Based on 15 KVAR Units 


Heavy bracket for direct mounting to pole 
or crossarm with or without a hanger. Heavy 
tank, with inserted concave bottom, so that 
only the rim takes abrasion. 


Motor-operated actuator requires less than 
one ampere at 120 volts, permitting lighter 
wiring and simplest control circuit, and as- 
suring long life for limit switches and relays. 
Weatherproof plug-in connection at bottom 
of box and weatherproof plug available. 


Three-Phase Single-Phase |  Three-Phase Single-Phase 
Voltage | Bank Size} No. of | Bank Size} No. of | Bank Size] No. of | Bank Size| No. of 
Rene KVAR Units KVAR Units KVAR Units KVAR Units 
2400 600 24 350 585 39 
4160 1050 42 625 1080 72 615 4l 
4800 1200 48 725 81 720 48 
1800 72 123 1080 72 
3225 216 1860 
3375 228 132 
3525 


LINE MATERIA 
Kyle Oil Switches 


Like all Kyle reclosers, the Type 
NR switch is filled with ORTO®, 
L-M’s oxidation-resistant trans- 
%R former oil, inhibited forlonger life. 
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Rain—snow—ice! Baking summer sun—bitter winter cold! Stress 
corrosion—electrolysis! These are all conditions that fastenings 
used by public utilities must meet. 


Harper specializes in fastenings of alloys that will solve tough 
corrosion problems. Bolts—nuts—screws—rivets—studs— washers— 
cotter pins of brass, naval bronze, silicon bronze, Monel, nickel, 
stainless steel, aluminum. 

Back of this company are 29 years of experience in meeting and 
solving tough fastening problems. Today, Harper is the largest 
company devoted exclusively to the manufacture of fastenings of 
non-ferrous metals and stainless steel. Harper engineers and metal- 
lurgists are ready to assist you in the solution of any fastening 
problems you may face. For better fastenings, call The H. M. Harper 
Company, 8205 Lehigh Ave., Morton Grove, Illinois. 


There is a Harper distributor 
near you with stocks of fasten- 
ings ready to fill your order. 
Call him for prompt service. 


Specialists in Corrosion Resistant Fastenings 
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... Still requires 
practically no maintenance! 


This C-D capacitor installation has 


been in continuous operation for a 

large utility since 1942. Its field co oN t Li 
performance record is one of depend- 

able service year after year, with 


little or no maintenance required. 


A typical report of just one of more than 
4,000 field-proved C-D installations. 
If you are considering an installation of _ - 


capacitors for power-factor improvement, 


you can save maintenance dollars by - * Se 8s tS ¥ © 2 4 Y¥ SEP ER GO A BA.E 
talking it over with a C-D engineer. 


Cornell-Dubilier Electric Corp., f ¢ A ee em Sf § T aS oe ce) 
Dept. D43A, South Plainfield, N. J. 5) ee 


N SO. PLAINFIELD, N.S. ° NEW BEDFORD, WORCEST N BRIDGE, 5S. * PROVIDENCE, R.1. + INDIANAPOLIS, IND. + FUQUAY SPRINGS, N * SUBSIDIARY, PADIART C 


OPP LEVELAND, 0, 
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To meet your transmission-tower requirements, 
Bethlehem offers the services of three large tower- 
fabricating shops, at Seattle, Wash., South San 
Francisco, Calif., and Leetsdale, Pa. Each shop has 
complete fabricating facilities, and can handle quan- 
tity production of any type of tower you may have 
in mind. 

What’s more, our engineering staff has had years of 
experience in designing both single- and double- 
circuit towers for practically every load condition. 

Perhaps you would like to talk over your tower 
requirements with a Bethlehem man. Just drop a line 
to the nearest Bethlehem office. 


Bethlehem Steel Company, Bethlehem, Pa: 


On the Pacific Coast the fabrication of transmission towers 
is handled by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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the highest degree of 
lity, and compactness 
{ performance and 


Designed to provide 
sibility, flexibi 


acces 
no sacrifice © 


—with 
long life. 


EASY WIRING..- 
Plenty of wiring space 
get-at solderless termina 


is a breeze. 


ACCESSIBILITY. . 
Coils, contacts oF overload relays can 
be changed without disturbing exter- 
nal connections. A screwdriver is the 


only tool you need. 


FLEXIBILITY. ae 

Three extra electrical interlocks may 
e 1 starters, four to 
may be nor- 
r dou- 


and easy-to- 
ls. Installation 


siz 
3, Contacts 


mally open, normally closed, © 


ble circuit. 


PERFORMANCE sine 
Straight line, guided motion minimizes 
wear. Large silver alloy contacts in- 
sure exceptionally long life and : 
trouble-free performance. - * uoff-the-Shelf” Parts Kits 
fee e's . make normal maintenance easier 
Wrute for Bulletin 8536 | a> ee than ever. Each kit contains parts 
- ‘> necessary to replace all load con- 
tacts and finger springs: 
ilable i 


Square D Company, 4041 N. Richards Street, 
: interlocks also avai 


Milwaukee 12, Wisconsin 


rn ASK YOUR ELEC 
SQUARE [) COMPANY 


LEADERSHIP ° 1953 


R FOR SQUARE D PRO 


TRICAL DISTRIBUTO 


1903 - 50 YEARS OF DESIGN 
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Get continuous, instantaneous 


records of system frequency 


and time deviation 


_.. with this new EleDuoniK instrument 


NEW TIME DEVIATION DETECTOR 
is practically error-proof 


In this precision-built element, there are two syn- 
chronous motors. One is driven by line frequency, 
the other by standard frequency from the system’s 
time standard. Both motors are geared to a differen- 
tial mechanism. As long as both frequencies are iden- 
tical, the differential stays stationary. When one 
motor goes faster than the other, the differential’s 
floating spider begins to turn. . . its speed depending 
on the frequency difference. A Helipot slidewire con- 
nected to the spider transmits a d-c voltage deter- 
mined by the spider position. This voltage, recorded 
by the ElectroniK instrument, is directly related to 
the system time error. 


Precision-cut gears and ball-bearing peuntioge re- 


duce friction to a minimum. Gears run in an oil bath 
. require no lubrication service. 


% separate measuring systems: 


two independent pens, driven by separate “Continuous 
Balance’’ measuring circuits—one for frequency, one for 
time deviation; Dual scale calibration facilitates readings. 


% continuous recording: 


every change in time deviation is measured and immedi- 
ately recorded; no significant variations can go unnoticed. 
Continuous line record shows trends clearly. 


* full-scale travel of both pens: 


both the frequency and time deviation ranges extend 
across the full 11-inch width of chart and scale . . . afford 
maximum resolution of readings. 


% shows accumulated time error: 


reads directly in seconds the total deviation between gen- 
erator frequency and the system’s standard time source. 


*% high accuracy: 
new time deviation detector and ElectroniK system to- 
gether have precision within 0.1 second, exclusive of any 
error in the time standard. 


% stays in synchronism: 


the recorder can be shut down temporarily for inspection 
or routine service without losing integrated time measure- 
ment. As soon as the recorder resumes operation, it read: 
total deviation correctly. 
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Now, for the first time, system operators can 
have an accurate, continuously-drawn record 
of time deviation before them as a guide to 
correction of system time error. The new 
Electronik Time Deviation Recorder instan- 
taneously measures and records both time 
error and frequency on the same chart. Each 
of these important variables is charted in full, 
readily legible detail—with a degree of de- 
pendability never before achieved. 


The instrument embodies two separate ‘‘Con- 
tinuous Balance’’ measuring systems. . . each 
operating a separate recording pen. The fre- 
quency system is basically the same ElectroniK 
Frequency Recorder which power plants have 


@ REFERENCE DATA: Write for Instrumentation Data Sheet No. 9.1-14. 


relied upon for years. For measuring time de- 
viation, an entirely new detecting method is 
employed which offers exceptional accuracy 
and reliability . . . working with the industry- 
proved ElectroniK potentiometer. 

Your load dispatchers and station operators 
will be able to improve supervision of system 
frequency with this ElectroniK recorder. Our 
local engineering representative will welcome 
the opportunity to discuss your specific re- 
quirements... and he is as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4568 Wayne Ave., Phila- 
delphia 44, Pa. Service available from more 
than 80 officesinthe United Statesand Canada. 


Honeywell 


BROWN 


(INSTRUMENTS 


Tout wn Controls 





To avoid strong tides in Puget Sound, the Peninsula Power and Light Company had to 
make a quick cable crossing at slack tide. Because General Electric’s unique equipment 
could supply the cable in one unspliced length, the crossing was made before the tide turned. 
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Equipment and skill at General Electric 
win race with tide in Puget Sound— 
make possible laying... 


Long cable crossings in Puget Sound are not 
unusual. But high tides and treacherous currents 
can make the job tough and costly. 

When the Peninsula Power and Light Company 
of Gig Harbor, Washington needed another 3,100- 
foot, three-conductor, 15-kv submarine cable in- 
stallation, they asked General Electric if there 
wasn’t an easier, less costly way to make the cross- 
ing. For example, a cable which needed no splic- 
ing on the job. 

The problem of a 3,100-foot continuous length 
was easily solved—because of General Electric’s 
remarkable Super Coronol* cable. Unique equip- 
ment at General Electric could apply the insula- 
tion on Super Coronol cable in a continuous 
length without splices. The remaining problem 
was testing this long length for ionization. This 
testing was made possible because G-E engineers 
had foreseen the necessity of having special equip- 
ment available for applications such as this. 

With splices eliminated—either factory or field 
—and with a cable which is impervious to water, 
yet is far lighter and easier to handle than lead 
sheathed cable, the electric utility was well on the 
way toward a simplified cable crossing. 

Next, engineers at General Electric helped to 
plan the laying. G.E. supplied a special reel and 
cradle particularly adapted for handling subma- 
rine cable. And a G-E Wire and Cable specialist 
was on the spot in case any special problem arose. 
As a result of selecting Super Coronol, the utility, 
after one day’s preparation on the site, needed 
only & men, a standard scow, and a tug boat to 
complete the underwater part of the crossing when 


*Registered Trade-mark General Electrie Company 
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This is the special equipment, developed by engineers at 
General Electric, which tested the 3,100-foot submarine 
cable for ionization. lonization testing is a standard G-E 
practice for every foot of all Super Coronol cable over 5 kv. 


the tide was slack — shore to shore in just 27 
minutes. 

Helping to engineer the job right through to 
completion, as well as furnishing the best cable 
that modern machines can make, is all part of 
the service that is available when you call on Gen- 
eral Electric. The next time you have a question 
on cable, telephone or write to your nearest G-E 
Construction Materials district office or Construc- 
tion Materials Division, General Electric Company, 
Bridgeport 2, Connecticut. 


confdence c7e 
GENERAL @@ ELECTRIC 
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Gives You Outstanding © 


Voltage Stresses 
Reduced 
Illustration shows moving contact 
member bridging stationary tap 
lead connections. By keeping 
sharp edges to minimum, voltage 

stresses ore reduced. 


Simple Maintenance " 
Tap chonger is mounted above s ee ree 
core and coil assembly. Inspec- A yr 
tion through cover manholes is j a : ial 


easy. Tap positions change in 


all phases simultaneously, How it Works 


A positive flow path is estab- 
STATIONARY lished under high unit pressure by 
( a round point on a flat contact 
surface. High unit pressure pro- 
motes low contact resistance, de- 
ters heating. 


Parallel plates form movable 
contact bridge. Magnetic forces 
that are set up as a result of the 
flow of parallel currents in the 
bridge prevent “throw open” when 
a short circuit occurs. 

Get the illustrated data sheet 
with all the details from your 
nearest A-C office or write Allis- 
Chalmers, Milwaukee 1, Wis, 





Performance 


What power transformer is best for your system? 
This decision is difficult — transformers may look alike, 
have standardized ratings and specifications. Yet, there is 
one big variable — QUALITY — that extra measure of 
value which means better continuity of service. 

For over a half century Allis-Chalmers has been earning 
the approval of utility men who say A-C transformers give 
outstanding performance. You can depend on Allis-Chal- 
mers design, construction and attention to details because 
experience proves you get the most advanced, the most 
economical answer to your problems from A-C. 

All of this adds up to reliability, versatility and ease of 
operation. Make sure you talk over your next power trans- 


former requirements with Allis-Chalmers. 
A-4009 


This Tap Changer Design Gives 
The Advantage of Point Contact 


YOU CAN SEE from the diagram at left how the rounded point 
on a flat surface establishes a single current path per contact. 
This tap changer design meets five requirements for good design: 


«& Contact members are flexible and self-aligning. S Provides equal and 
positive contact pressure. s Magnetic forces utilized to increase contact pressure. 
* Gives a single established current path per contact, e Strong wiping action 


cleans contact thoroughly when tap positions are changed, 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 





-. WITH 


ROCKBESTOS 
AVA 


When electrical loads outgrow their cables, don't 
tear out old conduit, then buy and install new. To 
increase capacity, replace “RH” with Rockbestos 
AVA (AVC) — the cable that carries more current, 
size for size. 


Not only do you save by putting Rockbestos AVA 
into existing conduit, but you make additional 
savings in labor, copper, and steel. 


Used in new installations, you wire-in extra-capacity 
for future load growth, or unusual demands, with 
this greater-current-carrying cable. 


And because it’s a better insulated cable, you get 
more years of dependable service, too. Write for 
booklet “Cut Current Carrying Costs.” 


ROCKBESTOS 


PRODUCTS CORPORATION 
NEW HAVEN 4, CONNECTICUT 


NEW YORK ¢ CLEVELAND e DETROITe CHICAGO 
PITTSBURGH e« ST. LOUIS *« LOS ANGELES 
OAKLAND, CALIFORNIA « NEW ORLEANS 
SEATTLE 
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Cangamo Cyelometer Register 


19 4 


KiLOWATT HOURS @ @ 


Wherever cyclometer registers are desirable— 
because customers are required to read their 
own meters, or in the interest of better public 
relations—use the new, improved Sangamo 
Cyclometer Register. The figures are BIG— 
34” high. Cylindrical dials bring the numerals 
up close to the numeral windows. Through an 
energy-storing device, full figures are always 
presented while Sangamo’s well-known accu- 
racy is sustained. All digits can be easily 
reset to zero. 


The register face is of non-glare metal that 

will not discolor with age or exposure. All ; 

parts are given anti-corrosion treatment, in ‘ 4 INTERCHANGEABLE with 

keeping with Sangamo’s program of continu- i ‘ i” 7 

ous improvement. Like the J Meter, it will a, a the standard register - 

resist the effects of deterioration even under J _- any J Meter ever built 

the most severe atmospheric conditions. ‘See now Sangume Cyclemster Rialeter-con 
replace any existing register on any Sangamo 
Type J Watthour Meter. Change-over is simple 


—manually operated locking levers assure 
perfect mesh. 


Ss A wi 6 A M o inc i agua story—see your Sangamo 


ELECTRIC COMPANY 


——Only Measured Facts are Known Facts -—— 
SPRINGFIELD, ILLINOIS 
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SA\ I WITH ALUMINUM CONDUCTOR 


INITIAL SAVINGS— You automatically effect major savings when 
you specify aluminum conductor, because aluminum costs less 
than copper. Handling is easier because aluminum with equal 
conductivity is only about half the weight of copper. 


i eee 


SAVE MORE | 


WITH KAISER ALUMINUM CONDUCTOR 


KAISER ALUMINUM FIELD ENGINEERS work 
right on the job alongside crews, give 
stringing assistance, suggest ways to cut 
costs all down the line. They keep tabs on 
customer schedules —help maintain Kaiser 
Aluminum’s unsurpassed record for on- 
time delivery. 


KAISER ALUMINUM SERVICE ENGINEERS make 
detailed studies of customer's individual 
problems with an eye to greater econo- 
mies. They help coordinate specifications 
and designs. They conduct meetings with 
crews, provide sag and tension charts on 
Tequest. 


INSTALLATION SAVINGS—Light weight aluminum conductor is 
easier to carry, easier to string, easier to move around. This re- 
sults in faster, lower cost installations. Your total average savings 
with aluminum conductor can be as much as 25%. 


KAISER ALUMINUM LABORATORY SERVICE 
assists customers on problems requiring 
fundamental research —often resulting in 
worthwhile savings. It’s one of the indus- 
try’s best-equipped and staffed laborato- 
ries, backed by Kaiser Aluminum’s fully- 
integrated facilities. 


Tus COMPLETE SERVICE is available to you at no obligation when you specify 
Kaiser Aluminum conductor. Act now! A letter or telephone call is all that’s re- 
quired. Also request free pamphlet giving complete engineering data on new 
Kaiser Aluminum covered conductor—both weatherproof line wire and self- 
supporting Triplex cable for service drops and secondary distribution lines. Con- 
tact any Kaiser Aluminum office in principal cities, or one of our many conductor 
distributors. Kaiser Aluminum & Chemical Sales, Inc., Oakland 12, California. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 


NEOPRENE AND POLYETHYLENE COVERED CONDUCTOR, SOLID AND STRANDED © SELF-SUPPORTING TRIPLEX CABLE © ACSR © ALL ALUMINUM CONDUCTOR 


54 
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use the R-4 Miniature 
Rotary Switch 


illustrated above is the R-4 Minia- 

Rotary Switch—available 
now far those applications where 
space |s at a premium. Featuring 
unit construction, silver contacts, 
600 vatt insulation, enclosed mech- 
anism jand choice of handles, the 
R-4 prpvides the same high inter- 

gy capacity, long life and 


R-2 Control switch illustrated at 


R-2 and R-4 Rotary 
switches are available in a wide 
combination of contact arrange- 
ments |for Instrument—Control — 
Transfer—Auxiliary and Special 
Applichtions. 


Catalog 7140 contains complete information. Request your copy today. 
For a prompt answer fo your switch problem—consult the Factory 
or your nearest Roller-Smith Sales office. 


ROLLER-SMITH CORPORATION 


BETHLEHEM, PENNSYLVANIA 
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Part of the 60-cell DME-17C Exide- 
Manchex 
Power & Light Company's Norwood 


Switchyard of Norwood Sub- 
station. Switchgear operated 
by Exide-Manchex batteries. 


installation at Texas 


Substation, Irving, Tex. 


AGAIN IT’S EXIDE AFTER 27 YEARS ON THE JOB 





Exide-Manchex pattery 


Long life is an outstanding Exide quality . . . proved 
by one utility after another. Again it is shown by the 
Exide life record at Texas Power & Light Company’s 
Norwood Substation—27 years and 8 months of 
dependable service. Now the choice is another Exide, 
a greater-than-ever Exide, the new Exide-Manchex 
battery which assures: 


POSITIVE OPERATION: Dependable performance at 
ample voltage with no switchgear failures. 


INSTANTANEOUS POWER: High rates for switch- 
gear operation with adequate reserve power for all 
other control circuits and for emergency lighting. 


LOW OPERATING COST: Extremely low internal 


resistance. 


LOW MAINTENANCE COST: Water required about 
twice a year. No change of chemical solution 
during life of battery. 


LOW DEPRECIATION: Sturdy, long-life construction. 
GREATER CAPACITY in a given amount of space 


avoids overcrowding. 

e e & 
Various sizes and types of Exide Batteries, up 
to 100 ampere hours capacity, are available in 
plastic containers. 


Exide-Manchex is your best battery buy 
for all control and substation services. 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 2 
Exide Batteries of Canada, Limited, Toronto 


“bxide” and “Manchex" Reg. 7. M. U.S. Pat. Of. 


1888. DEPENDABLE BATTERIES FOR 65 YEARS...1953 
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THE NEWEST ADVANCE IN 


Ee 


FLUORESCENT LIGHTING FIXTURES FOR 
SCHOOLS, OFFICES, STORES AND PUBLIC BUILDINGS 


ate 
_a&4 p= 
o'D 





ee t eee be? 

-. Tomorrow's fixture today — 

-- the new Wheeler FLO-LINER 
combines high efficiency 
and smart styling with 
unique maintenance ease 
and economy. When 
detached, louver assembly 
is automatically suspended 


below channel by supporting 
chains — allows quick, 
easy access to operating 


equipment. Amazingly 
flexible — 2 lamp and 4 lamp 
units available for both single 
pin and bi-pin lamps! 


~ 
te S 


45° CROSSWISE SHIELDING — provided by 
the unique use of a plastic center panel which 85% EFFICIENCY — translucent 
gives comfortable shielding to this shallow, plastic side panels and center panel 
smartly styled unit. give low brightness for more comfortable 
seeing and high efficiency. For further seeing 
comfort, 51% of the light is directed 


Write for special FLO-LINER bulletin above the horizontal and 34% below. 


EASILY JOINED — in continuous 
rows by simply joining ends together 
with two screws which are 
supplied. Units may be 


suspended from pendant stems 


Distributed Exclusively Through Electrical Wholesalers or attached directly to ceiling. 
(wesecee)) WHEELER REFLECTOR COMPANY 
275 Congress Street Boston 10, Massachusetts 


C~——J_ REPRESENTATIVES IN PRINCIPAL CITIES 





. 


FLORIDA POWER & LIGHT COMPANY'S Cutler Steam Electric Station in Miami . . 


. 7, 
is SMa a 4 


. one of its 


many power plants serving dependable and low-cost electricity to the people and industries of the State. 
Designed and constructed by Esasco, this plant was acclaimed by LeCorbusier, famous French architect, 
@s ‘“‘an outstanding example of esthetic expression in engineering.” 


Great Climate for Business, Too! 


Industrial growth in Florida finds Ebasco on the job 


Long one of America’s most popular 
vacationlands, Florida has been making 
swift progress along industrial lines in 
recent years. Nobody knows that better 
than Erasco, for this firm of engineers, 
constructors, and business consultants 
serves large and small companies in the 
Peninsula State—just as it does through- 
out the United States and the World. 

Pictured here are a few typical Esasco 
projects completed in Florida which 
illustrate the many different types of 
jobs Epasco can handle from start to 
finish. They also illustrate the wide 
diversity of business firms which call 


upon Erasco for an equally broad range 


* Seactdle 


58 


of services. Because Esasco integrates 
many specialized services and many 
skilled men into a single smooth-working 
organization, it is equipped to do an 
entire job, or any part of it. 

if you need a new plant... or want to 
improve your present facilities . . . or 
have a special business problem of any 
kind, it will pay you to learn more about 
Epasco’s services. We have a booklet de- 
scribing our services called “The Inside 
Story of Outside Help.” If you would 
like a copy, write to: Ebasco Services In- 
corporated, Department M, Two Rector 


Street, New York 6, N. Y. 


FROZEN ORANGE JUICE CONCENTRATES is another rapidly expanding industry in Florida. 
Minute Maid Corporation, a leader in the field, engaged Esasco for engineering, space utilization and 
insurance services. The Minute Maid plant shown above is typical of many industrial plants which operate 
on electric power supplied by Florida Power & Light Company. 


MODERN MERMAID strikes traditional 
Florida pose near smokestack of the Cutler 
plant. The Cutler plant was designed (as are 
all of Florida Power & Light’s new plants) to 
preserve the scenic beauty of Florida. 


L 


CATTLE are big business in Florida. Epasco 
designs and constructs transmission lines for 
Florida P & L which furnishes electricity to 
cattlemen and farmers. 


ROADSIDE FRUIT JUICE STANDS and 
miles of citrus groves are constant reminders of 
Florida’s citrus industry. Epasco made an eco- 
nomic study of this industry for a prominent 
investment firm. 


NEW YORK + CHICAGO + WASHINGTON, D. C, 


Appraisal - Budget - Business Studies » Consulting Engi- 
neering « Design & Construction + Financial + Industrial 
Relations + Inspection & Expediting + Insurance, Pensions 
and Safety + Purchasing + Rates & Pricing » Research 
Sales & Public Relations - Space Planning « Systems & 
Methods + Taxes « Traffic * Washington Office 
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BULLDOG (2.s4 matic. ELECTRI-CENTERS 


Safe, Modern... SIMPLE 


No Needless Service Calls 


When short circuits or over- Simplicity is the key to the safe, modern thoroughbred 
loads strike, Pushmatic ine design of BullDog Pushmatic Electri-Centers. An Electri- 
stantly stops current. Just : ‘ : ; : 2 : 

push the button and service Center is simple to install, simple to maintain — and 


is instantly restored (unless most important, simple to operate. 
trouble still exists.) 


Just push a button and service is instantly restored after 
a short or overload breaks the circuit. “There is no con- 
fusing trip position. Service calls to reset breakers or to 
replace fuses are eliminated. Pushmatics are absolutely 
safe because they stay “OFF” while there’s trouble on 
the line, even if the button is pushed or held down. 


Designed for today’s “Appliance-Age” homes, BullDog 
Electri-Centers can be installed anywhere in the home 
for extra convenience. They have spare circuits, pro- 
tected by filler plates, to cover all future needs; they are 
available in a wide range of sizes to fit any requirement 
from 2 to 42 circuits. 


Write today for free Bulletin PM-355 giving complete 
details on Pushmatie circuit breakers and Electri-Center 
panelboards. BullDog Electric Products Company, Dept. 
WD-33, Detroit 32, Michigan. 


BULLDOG 


ELECTRIC PRODUCTS COMPANY 


OBEPCO 
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Distant and close-up views of 6 EC&M, 
Bulletin 1062, 2300 volt Starters and 
Line Panel for vertical deep-well pumps. 


Complete Protection 


for 


ie & Sy e Ni T { A L When plans call for 2300 volt power, the motor drives connected 


to this source take on added importance—they are generally 
D <a : V ye & considered ‘‘main-line’’ and highly essential to a plant's output. 
Such drives deserve “‘all-out’’ protection and EC&M Type ZHS 
2300-4600 volt Motor Starters are designed to provide it. 
BY EC & M Illustrated above is a typical installation of these EC&M 
Starters. Main line contactor is the well-known Type ZHS 
2300 VOLT ST ARTER S Magnetic Contactor having high interrupting capacity—ability 
to provide frequent starts and stops with only routine inspection. 
Front cubicles are the aligning type; self-contained bus is an 
optional feature. Safety door interlocks open the contactor 
circuit and avoid pulling disconnect switches under load. Push 
WRITE FOR BULLETINS button starting brings each motor up to speed with greater skill 
1062 and 19-117 reprint. than human hands could do it. 
When making initial cost estimates, get the facts on EC&M 
High Voltage Starters. Our nearby office will be glad to supply 
full information on starters which give complete protection. 


THE ELECTRIC CONTROLLER ee Oe 


2698 EAST 79TH STREET CLEVELAND 4, OHIO 
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ONE EVERY TWENTY SECONDS! These tiny motor-like 
Autosyn Synchros are precision built by Eclipse-Pioneer at the 
rate of one every twenty seconds to meet the demands of mod- 
ern aviation. These small ‘‘nerve centers’ are used literally by 
the hundreds in vital indicating and control systems in today’s 
aircraft. 


Ltlipse Pioneer 


DIVISION OF  averion comrossrion 


AUTOSYN® SYNCHRO STATORS 
ARE INSULATED WITH 


NATVAR V.C. 


Eclipse-Pioneer Division of Bendix Aviation, Teterboro, 
N. J., through development and manufacture of instru- 
ments and accessories, has been a major factor in the 
rapid expansion of the Aviation Industry. Although 
their production is now more than 5 times its pre-Korea 
level, this growth has been accomplished without sacri- 
fice in the quality of its precision products. 


To insulate stators of Autosyn Synchros, Eclipse-Pioneer 
specifies and uses Natvar varnished cambric because of 
its consistently good electrical and physical properties. 


All Natvar flexible insulations are dependably uniform, 
no matter when or where purchased. They are immedi- 
ately available either from your wholesaler’s stock or 
direct from our own. 


m)ATVAR <orroteo 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


221 RANDOLPH AVENUE @ WOODBRIDGE, NEW JERSEY 
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MIGHTY MITES! In spite of their size, 
Autosyn Synchros must operate with ex- 
treme reliability over a wide tempera- 
ture range. Stators are being assembled 
in approximately 150 varieties at 
Eclipse-Pioneer, and strict adherence to 
engineering specifications is a must. They 
are insulated with strips of Natvar bias 
cut varnished cambric because of its 
uniformly high dielectric strength and 
flexibility. 


Natvar Products 


Varnished cambric—straight cut and bias 
Varnished cable tape 

Varnished canvas 

Varnished duck 

Varnished silk 

Varnished special rayon 
Varnished Fiberglas cloth 
Silicone coated Fiberglas 
Varnished papers 

Slot insulation 

Varnished tubing and sleeving 
Varnished identification markers 
Lacquered tubing and sleeving 
Extruded plastic tubing and tape 


Extruded plastic identification markers 


Ask for Catalog No. 22 





POLES 
PLANK 
CROSSARMS 
CONDUIT 


LONG LIFE 


of AMCRECO 
pressure 


\ _ treatment 


You can reduce maintenance costs and build extra years 
of service into your lines by installing Amcreco pressure 
treated poles. Amcreco pressure treatment with creosote 
oil preserves the natural strength of the wood—armors 
the pole against insects and fungi—assures greater strength 
and dependability throughout the life of the pole. 


Our nearly fifty years of experience in creosote treat: 
ment and our strategically located facilities are at your 


service. Let us discuss your next requirements with you. 


AMERICAN CREOSOTING COMPANY 


COLONIAL ee GEORGIA 
CREOSOTING |iANed i} CREOSOTING 
COMPANY Ow! COMPANY 


emcommonst£o EME OSOTE mcompoaarto 


GENERAL SALES OFFICE—CHICAGO, ILLINOIS 
16 FIELD SALES OFFICES TO SERVE YOU 
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LINE CONSTRUCTION BODY (600C) 
This workhorse of the utility indus- 
try can be furnished in lengths 
from 9’ to 14’ for any type 
of utility construction work. “#*” 


' 
4 


REVOLVING AERIAL LADDER 


Models available in working heights 
of 23’ 6”, 26’ 6”, 30’ 6”, and 32’ 6” 
for all styles of bodies. 


COMPARTMENT SECTIONS 
Available in 74’, 84’, and 104’ 


lengths for all standard pick-up or ql 
express-type bodies. /y 


LIGHT DUTY MAINTENANCE BODY (350) 


This compact unit is widely used 
for service and light duty construc- 


tion. Fold-over derrick can handle 
40’ poles. 


There are many styles $F 
of Powers-American Bodies 
not shown here. Write for 


descriptive catalog today. 
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GENERAL SERVICE BODY 


Available in a wide range of body styles to fit oper- 
ating requirements in all phases of the utility indus- 
try. Models can be furnished for 4, %4, 1, and 1% ton 
chassis. Compartments can be equipped with shelves, 
bins, and accessories to suit individual needs. 


_ Dowers-American 
. 1d to look further than Powe ae needs. 

There’s no nee utility body and equipm 

| your 3 


1 m nce ody for 
to solve a a small service boa) 


: ralls for ; : “a 
ae : pet for large construction jobs, 
e DOG) F 


° > . — 
: : owers 
repair work, a lin owers or ladders, F 


. as t 
= = 
Amel ican 18 your ans wer. 


. , and 
: aintenance é 
: tion, mal ees long 
on" ility industry guarant 


i ion. 
today for more informati 


service work 
ship in 
Leadership 


in all phases of the public — 
life and trouble-free service. 


POWERS 


DD t-V 1-86.10 N 
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FLEXIBILITY 


of electrical components...of structural units 


Another reason why most control center buyers specify WESTINGHOUSE 


No matter what type and size of motor control you 
need, you can house it in a Westinghouse Control 
Center. That’s not so unusual in itself. But, the im- 
portant thing is the ease with which these control 
units are initially installed and then interchanged as 
circuit requirements change. 

The secret is in the standardization of cubicle dimen- 
sions. The height of these units are 14” or multiples 
of 14”. Thus, all units are completely interchangeable. 
One 28” unit can replace two 14” units—three 14” 


units can replace one 42” unit—etc. 

Standardization of vertical structures also aids flexi- 
bility. You can arrange, rearrange, add or subtract 
vertical structures to meet any requirement. Each struc- 
ture dovetails perfectly with its neighbors. 

Need help? Westinghouse offers you the services 
of an application engineer to work with you on your 
control center planning. Call your local Westinghouse 
office today. Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pennsylvania. J-27023-A 


you can 6 SURE...i¢ its 


Westinghouse 
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IN DUCTS... 


eee OR DIRECT IN EARTH 


1a ts |3 


co PONY 
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Neoprene-jacketed cable 
reduces installation costs 
...resists deterioration 


Every day, more and more electrical engineers specify neo- 
prene-jacketed cable for underground distribution systems. 
In ducts, neoprene-jacketed cable is ideal because its light 
weight and flexibility assure simplified installation and lower 
labor costs. Tough and durable, neoprene stands up under 
rough handling around manholes and ducts. . . withstands 
the effects of lubricants. Even grease and oils that may be 
present in old ducts present no problem. 


Buried directly in the ground, neoprene resists attack 
from soil acids and stands up under crushing from settling 
earth. Unlike metallic coverings, it is not damaged by elec- 
trolytic action caused by stray currents. 


Your supplier is the man to see for more information 
about neoprene-jacketed cable. It is available in single and 
multiple conductor types, in voltage ratings to meet your 
requirements. 


FREE! tHt Neoprene NOTEBOOK 


Each issue describes interesting application of neoprene 
... new products. . . on-the-job reports. Add your name 
to the mailing list. Just clip and mail this coupon to E. I. 
du Pont de Nemours & Co. (Inc.), Rubber Chemicals «5% 
Division EW-4, Wilmington 98, Delaware. = 


a 
Firr 


Address. 





How to balance your /|communications 


with your needs 


Every power line has its own individual communi- 
cations requirement. Any less is unsatisfactory. Any 
more is wasteful. 


The Bell System can provide exact amounts of 
communications service — no less, and no more than 
you should have. If your communications needs in- 
crease, we can expand your service accordingly. If 
your needs decrease, we can trim your service to fit. 


AANOQ 


PRIVATE-LINE TELEPHONE TELETYPEWRITER MOBILE TELEPHONE 


Net result: good, flexible, efficient communications 
for the job at all times. 


The Bell System places all forms of communica- 
tions at your service — using microwave radio, wire 
or cable. In every case, we have matchless experience 
to back up our equipment. 

° 
Your Bell Telephone Company will be glad to study 
your communications problems and needs without charge. 


BELL TELEPHONE 


METERING CHANNELS SYSTEM 





NOW..: Lower Costs 


for Voltage Regulation 


ee Net 
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It will pay you to analyze the’ changes in system economics brought 
about by Allis-Chalmers distribution regulators. In many cases you'll be 
able to reduce the cost of present voltage regulation. In others you'll be 
able to bring regulation to points where it wasn’t economical before. 


Get Highest Quality Regulation 


Best of all, at this low price you get the result of 20 years of 54% step 
development, Allis-Chalmers distribution regulators give you all the ad- 
vantages of 54% step regulation — + 1 volt band, 20% range, and a 
rating for nearly every voltage need. In addition, you get exclusive 
Allis-Chalmers advantages like ‘“Feather-Touch” control, unit-type con- 
struction, long-life contacts, and a mechanism that can withstand five 
million operations — equivalent to 100 years of operating life, 


Charts Available for Cost Comparison 


A set of six charts that wl help analyze your voltage problems in terms 
of low-cost, reliable Allis-Chalraers distribution regulators is available. 
Call your nearby Allis-Chalmers district office or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, for more information, A-4042 


ALLIS-CHALMERS 


Originators of %%> Step Regulation 
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against the field for Lighter Weight, 
Smaller Size, Operating Advantages 
CHECK THESE WEIGHTS 
3 Kva LL Conventional HiperCore Transformer including oil. 120 Ibs. oe LL — Conventional 
liperCore Transformer man- 
3 Kva CSP Class A HiperCore Transformer including oil . 140 Ibs. pore . standard sizes 
rom t in 
3 Kva CSP Class A HiperCore Transformer including oil . 155 Ibs. AF tle thea a Soe 


: x » 50 
Easier to install — easier to store — less maintenance 00 volts, 


fine AGRE G3 ATG te Ai ie eas 


Illustration shows core-and-coil assembly. 
Cores are wound, annealed and impregnated, 
then cut into pairs of U- 
shaped pieces. Matching 
U-shaped pieces are then 
placed in position around 
the coil to complete the 
magnetic circuit. Core 
faces are cemented to- 
gether. Steel bands are 
used to obtain tight joints. 


eee 


ah 


TYPE CSP—CLASS A 
HiperCore Transformer man- 
ufactured in standard sizes 


15% TO 30% LIGHTER & from 3 to 100 Kva in all | 


stand ‘ ba 
because the cold rolled high permeability, 500 a ratings of | 
oriented silicon core steel has 30% to 35% s and below, 
higher flux carrying capacity. This makes ee hs meee 
possible the use of smaller cores and wind- 
ings. Easier to handle and install than 
transformers having cores of hot rolled 
steel, these smaller and lighter transform- 
ers take up less space on the pole, in the 
storeroom and on the line truck. 


GREATER SHORT-TIME 
OVERLOAD CAPACITY 


Moloney HiperCore Transformers have im- 


proved short-time overload characteristics 
which provide better peak load perform- 
ance and longer life. Reduced coil mass, 
achieved through use of oriented steel 


cores, together with the extensive use of 
cooling ducts, results in more rapid cool- 
ing of the windings and in a lower hottest- 
spot temperature gradient. 


BETTER VOLTAGE REGULATION eatin insreanve 


The smaller cores of HiperCore Trans- Ragggey pe ten ghee ; 

formers make possible windings having ~ oe CSP—CLASS A 
lower impedance. Lower impedance pro- p) MiperCore Transformer man- 
vides lower internal voltage drop at all » vfactured in standard sizes 
loads. This is especially important during s from 3 to 100 Kva in all 
peak load periods, since HiperCore Trans- ae ' standard voltage ratings 
formers can carry higher overloads than above 5000 volts, 


older types, at the same permissible 
regulation. 
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EDITORIALS 


Can You Qualify for Tomorrow's Leadership 


This year the American Power Conference 
again proved its value as an educational medium 
in the field of power. First, the program was 
well rounded in terms of subject matter of cur- 
rent importance. (Its highlights are covered in 
this issue.) Second, many students were given 
the opportunity of attending the conference 
under the sponsorship of electric utilities. Third. 
leaders of the industry again gave their time and 
talents to make the conference a success. 


As a fitting contribution to the well rounded 
program, B. L. England, president of the Edison 
Electric Institute, presented his “perspective of 
We cannot here dwell 
upon all of the thoughtful comments of this in- 
dustry leader. But we do wish to emphasize 


the electric industry.” 


what we believe to be a significant part of his 
address that which has to do with top manage- 
ment leadership. 


After tracing the outstanding factors in the 
growth of the electric industry and the contribu- 
tions of technical men, England concludes that 
a new type of leader is needed for the future. 
He said, “As the scope of his operation broadens, 
as the welter of technical and specialized con- 
siderations and problems becomes more numer- 
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ous and complex, the management man must 
never forget his relationship to the people of his 
organization, his community, his nation, and its 
way of life.” 


This broader responsibility requires unusual 
qualities of leadership according to England. 
He says, “The most important consideration in 
the selection of a top management man is char- 
acter. He will demonstrate conscientious de- 
termination and capability in carrying out com- 
pany. community, or national responsibilities. 
It will be instinctive with him to choose the 
honorable course, whether a given situation is 
difficult or not. He will have a full and human 
comprehension of the significance of each part 
of his organization’s operation to its overall 


contribution.” 


As a leader who exemplifies these character- 
istics, England’s specifications cannot be passed 
over lightly. They are truly the desired traits 
for the top management man of the future. Few 
will achieve this high degree of perfection. But 
now is the time for those who aspire to top- 
management jobs to ask themselves whether they 
can measure up to those outstanding qualities 


needed for tomorrow’s leadership. 





Junior Needs Senior Achievement 


The week of May 11 has been designated as Junior 
Achievement Week. For some 20 electric companies and 
many electrical manufacturers now sponsoring JA com- 
panies this is not news. They are awaiting this week as 
another opportunity to take the story of the Junior Achieve- 
ment program to their communities. For utilities and 
manufacturers which have not yet joined in this move- 
ment dedicated to teaching teenagers-how the American 
business system works this week should be an opportunity 
to learn why they too have an obligation to participate. 

For those unacquainted with the movement here is 
how it operates. A company offers to sponsor a JA firm 
and furnishes sponsors. These meet with the teenagers 
who decide to set up a business enterprise. They elect 
their own officers and set up a board of directors, decide 
on a product to be manufactured or a service to be 
offered, and finance their own company. They get the 
money by selling stock at 50¢ a share. When the stock 
is sold they are in business. From then on these teenagers 
have all the headaches (except taxation) of the board and 
officers of an electric company. The sponsors are supposed 
to alleviate the headache. At the end of the year each 
company is liquidated. The goal is to redeem the stock 
at par and pay a dividend. If the company goes broke, 
it is up to its officers to explain to the stockholders. Ac- 
tually most of the companies have been paying 5%. 

In these companies the teenagers learn about corpora- 
tion organization, financing, product design, purchase and 
inventory of materials, production, industrial relations, 
salesmanship, and all the other difficulties of running a 
business. At the end of the year they know more about 
business problems than any school could teach them. They 
have learned the true meaning of free enterprise. 

Such a movement deserves the support of the industry. 
There are more sponsors needed so that more JA com- 
panies can be formed. This must be done so that even 
more teenagers can participate. If there is enough senior 
achievement, there need be no fear of any lack of junior 
achievement. 


Is This The Farmer's Point of View? 


In presenting their argument for a preference clause 
in the FPC license to the New York Power Authority for 
development of St. Lawrence, 
veners had this to say: 

“The waterways of the nation are in the public domain, 
owned by the people and controlled in their interest 
by the Government. The Applicant is a public body of 
the State of New York, proposing to use the waterways 
of the St. Lawrence River to generate electric power 
and to dispose of that power for the benefit of the 
people. This requires that the people shall have the right 
of direct use or purchase of the generated power to the 
extent that they can so use or purchase it. Therefore, 
organizations of the people, such as public bodies and 
cooperatives, organized by the people for the purpose 
of supplying them with electricity, shall be given the right 
of first purchase of such power.” 

Here we find a group claiming to represent rural electric 
consumers saying that organizations such as electric co- 
operatives should “be given the right of first purchase 
of such power”. 


the Cooperative Inter- 
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We cannot begin to comprehend the mind that calls 
this sort of thing “equitable”, assuming that the advocates 
pretend that their claim is “equitable”. But the most diffi- 
cult thing to understand is why a man who owns farm 
land should claim a preference over one who owns a share 
in a corporation. We doubt the farmer knows he is backing 
the point of view of the cooperative interveners. 


Sell — and Sell —and Sell 


“When the sun in shining, the roof doesn’t leak. When 
the rain is pouring down, you can’t get up on the roof to 
fix the leak.” This silly theme, clothed in various dialects, 
has been used as a laugh getter for many years. 

All true humor is based on human failings, and the leaky 
roof theme is an outstanding example. Look at the distribu- 
tion of electrical goods. When appliance production was 
resumed after the war, people came and took the goods 
away from the dealers. No need then to build up sales 
organizations. Then the sun stopped shining; people 
stopped buying with their former abandon and appliances 
began to pile up. The leak in the roof appeared in the 
form of cut prices, transshipping, and no-profit sales. 

But it was not raining very hard and is not yet. There 
is still time for the leak to be fixed, still time for sales 
organizations to be built up. The signs and portents of 
economic weather ahead are of really heavy rain; produc- 
tion of electrical goods is increasing rapidly. Not much 
time is left to fix the leaky roof. Not much time is left to 
recruit and train salesmen and weld them into effective 
organizations to sell—and sell—and sell as will be necessary 
to prevent demoralization of the electrical goods market. 


To Include or Not to Include 


The power plants being constructed by both private and 
public power suppliers solely to serve installations of the 
Atomic Energy Commission is posing a question for the 
industry’s statisticians. The question: Should the output 
of these plants be included with that of power plants con- 
tributing to the public supply? 

How the question is answered will do the industry no 
harm. But the way it is answered will do much to determine 
the value of output statistics as an economic indicator. 
Four of the plants will have a total capacity of more than 
3 million kw. They are expected to operate at a plant 
factor of 90%. So their output will be noticeable from 
the national viewpoint and sizable from the regional. These 
plants going on or off the line would distort the weekly 
output curve to a point where it would no longer truly 
reflect business conditions. 

Statisticians are aware of this, but in seeking the answer 
to the question they are faced by a number of factors. 
The energy purchased by AEC has always been included 
in central station output figures. Why should this practice 
be changed when the new plants go on the line? There 
is a strong similarity of these plants to those built by steel 
and aluminum producers to serve their facilities. Why 
then shouldn’t the AEC suppliers be treated as just addi- 
tional industrial power plants? The output of the AEC 
supply plants could be listed in a separate classification. 
But would not the government object? 

Whichever answer the statisticians arrive at should be 
received with interest by the industry. 
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THE ELECTRICAL WEEK 


Issue’s News Highlights—Republican Ancher Nelsen re- 
places Democrat Claude Wickard as REA chief. But 
rural electrification program he will direct will be cut 
down in scale and scope under plans of his boss, Agri- 
culture Secretary Benson. 


SPA head Douglas Wright tells House subcommittee 
integration of public and private power systems in South- 
west eventually will come. 


American Power Conference hears government official 
urge less federal participation in development of power. 
At technical session manufacturers indicate steam pres- 
sures of 4,500 psig are involved in preliminary turbine 
and boiler designs. 


Off the Washington Wire—Swearing in of Ralph Tudor 
last week as new Undersecretary of Interior portends a 
reshuffle of personnel at the department. He will have 
full charge of administration there, and is expected to 
transfer or fire a number of policymakers that served 
under the Democrats. Tudor will work slowly to simplify 
organization and bring about efficiency. 


Arkansas Supreme Court has denied a rehearing of the 
Ozark steam plant case. Its decision is to refuse a permit 
to a federated rural electric co-op to build the plant... 
Bill which would permit five New York electric com- 
panies to develop an additional 1 million kw of power at 
Niagara is gaining support in Congress. House Public 
Works Committee Chairman George A. Dondero of 
Michigan joined in sponsoring it last week, and there is 
a chance that his committee will begin hearings on it 
soon after the Easter recess. 


W. Gordon Loveless, vice president of National Rural 
Electric Cooperative Association is still in the running 
as Deputy Administrator of REA. He has the backing 
of two Vermont senators . Dr William A. Pearl, 
mechanical engineer and assistant to president of Wash- 
ington State College, is a good bet to replace Paul J. 
Raver as BPA head . . . Congressional hearings will begin 
within the next few weeks on possible changes in the 
Atomic Energy Act which would permit private industry 
to take a bigger hand in development and operation of 
atomic reactors for production of electric power . 

Senate Foreign Relations Committee will hold hearings 
on St. Lawrence seaway and power projects April 14-16. 


World’s first-known atomic power plant of about 20,000 
kw capable of driving a submarine began low-power 
operation last week at National Reactor Testing Station, 
Arco, Idaho, AEC announced. Cost of production is 
around 10¢ per kwhr. Westinghouse Electric. which 
built plant, is already at work on a second, expected to 
go into U. S. Submarine Nautilus sometime in 1954. 


Public Service E&G puts in service first of two 145,000 


kw, 20 kv, 2,350 psi, 1100/1050 F units at Kearny plant 
(EW, March 12, 1951, p 84). Unit is largest in PSE&G 
system . . . Cleveland Electric and UWUA, CIO, agree 
on 8¢ an hour wage boost and 3¢ in fringes. 
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Nation-wide survey to determine the fluctuations in home 


electric power consumption over a 24-hour period with 
the cost to be shared by GE and electric utilities was 
proposed by Clarence H. Linder, GE vice president, at 
EEI’s sales conference in Chicago last week. He said 
such data on a national basis “are necessary for effective 
load planning effort” by the utilities. 


At recent New York City safety meeting of Gilbert Associ- 


ates for its officers, clients and invited engineers, General 
Public Utilities’ Vice Pres E. W. Morehouse announced 
GPU system had its lowest accident record in history 
with an accident frequency of 3.37 and severity of 1.11 
accidents per million manhours worked for ’52. 


Washington PUD Association votes unanimously to fight 


proposed Puget Sound P&L merger with Washington 
WP (see page 99). “Merger would create a power mo- 
nopoly two and half times as big as average American 
private utility,” declares Chauncey Price, WPUDA presi- 
dent. “Merged companies would be able to control 
political machinery of state and destroy PUD movement 
legislation, as WWP attempted to do at recent state 
legislature session.” 


BPA rates in the five-year rate period beginning in 1954 


may be increased about 20%, Herschel F. Jones, BPA 
assistant power manager, predicts. 


Oregon’s House of Representatives rejected last week by 


a 31 to 28 vote House Bill 160, known as Portland 
General Electric “Pelton Dam” bill. The bill would have 
given applicants the right to appeal adverse decision of 
hydroelectric commission to the courts and abolish the 
“veto” power the fish commission now exercises over 
proposed hydro projects that would cripple anadromous 
fish runs. 


California legislature orders study on feasibility of state 


purchase of Central Valley Project on installment plan 

. New England Meter Engineers are scheduling a 
one-day course for utility men at Hartford, Conn., on 
May 15 . French and British engineers will begin 
undersea cable-laying trials in English Channel this 
summer for linking British and French grid systems, 
British Electricity Authority has announced. 


Congratulations—California-Oregon Power elects Harlan 


P. Bosworth, Jr, vice president . . . Southern Colorado 
Power appoints Robert M. Miller and William C. Porter, 
Jr, vice presidents . . . Westinghouse Electric Interna- 
tional Co elects George L. Wilcox vice president in 
charge of sales and a director . . . Central P&L names 
Ennis S. Joslin vice president and director. 


Bayard L. England, president of Atlantic City Electric 
and EEI, will receive on April 17 the New Jersey Society 
of Professional Engineers award as the 1953 “Engineer 
of the Year”... R. G. Rincliffe, president of Philadel- 
phia Electric is made a graduate member of Beta Alpha 
Chapter of Eta Kappa Nu at Drexel Institute of Tech- 
nology because of his contributions to the broad field 
of electrical engineering. 





For REA: Ancher Nelsen, Republican 


@ President Eisenhower, having forced resignation of 
Democrat Claude Wickard as Administrator, nominates Minne- 
sota’s lieutenant governor to succeed him 


® Agriculture Secretary Benson proposes two economy 
moves to reduce scale and scope of government's rural electrifi- 


cation operations; plans to make all policy decisions 


Ancher Nelsen, lieutenant governor 
of Minnesota, has been nominated to 
be Rural Electrification Administrator 
for a ten-year term. 

President Eisenhower sent the nom- 
ination to the Senate for confirmation 
March 30 immediately after he had 
conferred with Nelsen and Republican 
Sen Edwad J. Thye of Minnesota at 
the White House. If confirmed, Nel- 
sen does not plan to assume his federal 
duties until about May 1. He wants 
to be on hand in Minnesota until the 
legislature adjourns about April 25. 

The Minnesotan was named to suc- 
ceed Claude R. Wickard, who resigned 
upon request in the seventh year of a 
ten-year term—(EW, March 23, p 
109). 

Nelsen is expected to resign as 
lieutenant governor before assuming 
REA position. 

A native of Renville County, Minn., 
Nelsen is a 48-year-old farmer and 
politician. He has operated a 28-acre 
farm near Hutchinson, Minn., since 
1924, and has served on local town- 
ship and school boards as well as in 
the Minnesota Senate. He was elected 
lieutenant governor on the Republican 
ticket last November. 

Long active in rural electric cooper- 
ative matters in his home state, Nelsen 
is a former vice president of the state- 
wide co-op organization there. He has 
also been active in Farm Bureau affairs 
and is a past president of the Minne- 
sota Association of Mutual Insurance 
Companies. 

People who are acquainted with him 
expect Nelsen to be slightly more con- 
servative in approving rural electrifica- 
tion loans than was Wickard. 


Politically Attractive 


Although loan approvals are, by 
!aw, made on the merits of the applica- 
tions, there is nevertheless a great deal 
cf political attractiveness in the REA 
job. The administrator is, by the very 
nature of the job, in a position to de- 
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rive some political benefits for his 
party from the loans and many per- 
sonal contacts that he makes during 
his tour of duty. 

This is almost certainly one of the 
main reasons that Wickard was forced 
to resign. He had long been associated 
with Democratic administrations. and 
had served for five years as Secretary 
of Agriculture under the late President 
Franklin D. Roosevelt. The Republi- 
cans simply did not want a Democrat 
to hold such a position under a Re- 
publican administration. 

This reason certainly figured more 
importantly than the mere patronage 
angle in the shift from Wickard to 
Nelsen. 

The job that Nelsen takes over 
may be vastly different from the one 
Wickard left. Reason is that the GOP 
has been set on revamping the whole 
Agriculture Department since it took 
over in January. 


Budget Cuts 


Two economy proposals now before 
Congress would enable the Republi- 
cans to reduce both scale and scope of 
REA operations. 

Put forth by Secretary Benson, the 
moves call for: 

@ Revision of the Truman budget 
by cutting requested REA electrifica- 
tion loan authority by $40 million for 
the fiscal year beginning July 1. This 
would mean a reduction from $135 
million to $95 million. 

® Reorganization of the Agriculture 
Department, of which REA is an 
agency, to place high policy decisions 
in the hands of the Secretary. 

Benson presented his revised depart- 
mental budget to Congress March 25. 
Overall, he asked for a reduction of 
nearly 10% in the $749-million Agri- 
culture budget which Truman had sent 
to Congress in early January. A major 
part of the loan authority reductions 
asked involved REA electrification and 
telephone loans. 


ANCHER NELSEN 


Here is a summary of REA reduc- 
tions asked by Benson: 
Truman Eisenhower 
Budget Budget 
(Millions of dollars) 
REA salaries 
and expenses 
Electrification 
loan authority 
Telephone 
loan authority 


9.0 we 


135.0 95.0 


65.0 50.0 


Benson figures there will be a carry- 
over of some $25 million in electrifica- 
tion loan authority from the present 
fiscal year. With the $95 million re- 
quested, this would make a total of 
$120 million available for electrifica- 
tion loans in fiscal 1954. 

He evidently does not take into ac- 
count an additional $30 million which 
REA gained by recalling some of the 
loans it had approved but which were 
never used (EW, March 30, p 15). For 
the present fiscal year REA originally 
had electrification loan authority of 
$167 million, and it appears now that 
loan approvals will be between $140 
and $150 million for the year ending 
June 30. 

In explaining the proposed cut to 
the House appropriations subcommit- 
tee, Benson said: 

“I am sure none of us want to take 
any action to seriously impair REA’s 
effectiveness or ability to carry out the 
purpose for which it was established. 
At the same time, it is believed that in 
the interest of balancing the budget, 
the remaining period of intensive loan 
making might be extended a little, 
without serious injury. 


April 6, 1953 @ ELECTRICAL WORLD 





at 


DYNAMITED TRANSMISSION TOWERS are hoisted apart by two cranes as Southern Cali- 
fornia Edison workmen repair damage caused by blasts. Five towers were dynamited in 24- 
hour period. The utility blamed striking IBEW local, but union disclaimed responsibility 


Utility, Union in Bitter Struggle 


Southern California Edison charges striking IBEW local 
with sabotage. Labor heads deny responsibility for damage 


Bitterness, accusations of sabotage, 
and a $1,250,000 damage suit have 
marked the strike of AFL Interna- 
tional Brotherhood of Electrical 
Workers, Local 47, against Southern 
California Edison Co. The strike be- 
gan March 10 and up until last week 
showed no sign of a break. 

Edison has filed suit in Superior 
Court for $750,000 for actual dam- 
ages with an additional award of 
$50,000 daily, and $500,000 in puni- 
tive damages plus $25,000 daily as 
long as the strike continues. It named 
several international and local IBEW 
officials along with 2,000 John Does. 

Edison charged the defendants 
with interfering with access to its 
facilities by mass picketing, with 
threats against non-striking employees, 
and with destruction of company 
property. The court issued a restrain- 
ing order requiring union to reduce 
pickets and allow persons to enter 
company premises. Union must show 
cause April 6 why a preliminary in- 
junction should not be issued. 


Charges Sabotage . . . Edison has ac- 
cused the strikers of numerous acts of 
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sabotage, the major ones being dyna- 
miting of five 220-kv_ transmission 
towers on lines from Big Creek and 
Hoover Dam. The company has 
offered a $25,000 reward for informa- 
tion leading to arrest and conviction 
of the dynamiters. 

Union spokesmen have denied all 
responsibility for property destruction, 
and the local has itself offered a 
$5,000 reward for information on the 
dynamiting. 

Damage was considerable to four of 
the towers, but Edison reported power 
was rerouted without interruption of 
service. Supervisory and other non- 
striking employees have so far main- 
tained full service in Edison’s ten- 
county area. 

Local 47, which has 3,700 in its 
Edison bargaining unit, claims a total 
of 5,000 employees have respected 
picket lines. Utility, which employs 
7,400, says 2,000-2,200 are out. 


Issues in Strike . . . The strike fol- 
lowed several months of negotiations. 
Union shop and wage hikes were the 
stalemated points. The company has 
flatly refused to consider a union shop, 


and says that the IBEW demand for a 
25¢ wage increase is unreasonable. 

Edison offered the AFL group 5% 
or $15 a month, whichever is greater 
—the same offer previously accepted 
by 400 steam plant operators belong- 
ing to the CIO Utility Workers Union. 

There have been no company-union 
negotiations since the strike began, 
although both sides have had separate 
but unfruitful meetings with federal 
mediators. The union has proposed 
resumption of bargaining or submis- 
sion to a fact-finding board. Edison 
says it “cannot negotiate during this 
wrongful strike because collective 
bargaining cannot be conducted under 
coercion.” 

W. C. Mullendore, Edison presi- 
dent, has repeatedly said that the 
strike was against a public service 
agency and as such was unjustifiable. 

IBEW officials have threatened to 
invoke Taft-Hartley Act if Edison 
continues “its refusal to bargain.” 
They are also preparing other charges 
of unfair labor practices to present 
before NLRB, chiefly relating to al- 
leged intimidation of employees. 


Cal Electric Walkout ... Local 47 
struck California Electric Co one 
hour after the Edison walkout. Cal 
Electric already has a union shop, so 
the sole issue there is wages. The 
union, which represents 650 of Cal 
Electric’s 1,100 employees, has made 
the same wage demand as on Edison. 
and Cal Electric the same offer. 


BPA Interruptible Users 
Must Take Steam Power 


Bonneville Power Administration 
last week gave its interruptible power 
customers two days notice that start- 
ing April 1 steam generated power 
would have to be picked up to carry 
peaking hour needs. 

Steam peaking is necessary four to 
five hours a day, five to six days a 
week. From 5 to 8% of the 400,000- 
kw interruptible load (mostly going 
for aluminum production) is affected 
by the deficiency—this must be pur- 
chased at 7 mills per kwhr. Bonneville 
reported that all but two small inter- 
ruptible customers were planning to 
buy the auxiliary steam. 

New hydro deficiencies have re- 
sulted from dry weather in February 
and March. Stream flows are low and 
reservoirs are being drawn down to 
meet average loads. 





Southwest Power Integration Seen 


SPA Chief Wright tells House group combining of public, 
private systems is cheapest way to solve problems in his area 


Integration of all electric systems, 
public and private, in the Southwest 
will come eventually—no matter what 
is the final court decision in the Mis- 
souri case (EW, Oct. 20, 1952, p 92). 

This prediction comes from South- 
western Power Administrator Douglas 
G. Wright, who was the government’s 
star witness in the Missouri case last 
fall. In that case, on which a decision 
is still pending, ten Missouri electric 
companies charge that SPA and Rural 
Electrification Administration acted il- 
legally in entering contracts with five 
Missouri generating and transmission 
cooperatives. These contracts would 
provide for the construction by the co- 
ops of several steam electric plants and 
an extended transmission system, and 
the lease of these facilities to SPA. 

Wright testified at the trial on behalf 
of the co-op-SPA integration. In 
testimony released last week by the 
House Appropriations subcommittee, 
Wright went one step further. He said 
the cheapest way to solve the power 
problem in his area is through com- 
plete integration of all co-op, federal, 
and company systems. 

The SPA chief gave his views on 
integration during hearings on the 
SPA budget for the next fiscal year. 
He also said: 

1. The $9-million SPA budget can 
easily be cut by nearly $3 million. 

2. “A major adjustment of (SPA 
power) rates will probably be neces- 
sary. 


Integration Problem 


But it was on the integration prob- 
lem that Wright dealt at length. He 
implied that it would make no great 
difference to customers in the long run 
whether the government won or lost 
the Missouri case. 

“If the contracts (between REA, 
SPA and the co-ops) are found to be 
legal.” he told the committee, “you 
will have the government in the posi- 
tion of being under obligation to carry 
out the contracts. 

“The problem in that case will be 
the adjustment (increase) in rates to 
cover the increased costs which have 
been encountered in the construction 
of these (federal generating) projects. 
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“A major adjustment of rates will 
probably be necessary but, likewise, 
that change in rate structure, in my 
judgment will force the integration of 
that g&t system into the total power 
picture with the companies and the 
government. 

“If the contracts are found to be 
illegal then the generating and trans- 
mission cooperatives, in my judgment, 
will themselves integrate with the exist- 
ing utility companies.” 


Rate Rise 


Wright kicked off his Appropria- 
tions Committee testimony by flatly 
predicting a rise in SPA power rates. 
c Insofar as the Southwest is 
concerned,” he said, “I want to ex- 
plode once and for all the myth that 
hydroelectric power is_ necessarily 
cheap power.” In the light of higher 
construction costs for government- 
built generating projects, Wright said 
his agency is now faced “with the 
certainty of at least minor rate in- 


3 Big Decisions to Set 
GOP Policy on Power 


Eisenhower Administration’s elec- 
tric power policy will stand or fall 
on the decisions which Interior Sec- 
retary Douglas McKay makes on 
three controversial issues. 

McKay listed the three issues in 
testimony released recently by the 
House Appropriations subcommit- 
tee on the Interior Department: 

1. Whether to accept the Georgia 
Power Co contract for carrying 
Clark Hill power to preference 
customers. 

2. Whether to back federal con- 
struction of the Hells 
project. 

3. Whether the federal govern- 
ment has any responsibility to 
share the surcharges which North- 
west private utilities are charging 
their customers to meet last fall’s 
stepped up steam generation. 

Concluded McKay: 

“Those things are so fundamental 
to the whole power issue of this 
country that when I make those de- 
cisions I am going to have cabinet 
approval to discuss them.” 
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creases and the probability of a rather 
major rate increase...” 

He did not indicate how much the 
rates are going up or when the increase 
will come. Upper limits of such an 
increase, he said, would be between 7 
and 8 mills per kwhr for firm power 
and between 8 mills and 1¢ per kwhr 
for peaking power. SPA rates to pref- 
erence customers now average around 
5.6 mills per kwhr and to electric 
companies, around 7 mills per kwhr. 


Fund Cuts 


Main purpose of the hearings were 
to determine the budget needs of SPA 
for the next fiscal year, and on this 
subject, too, Wright had some sugges- 
tions. He recommended that the com- 
mittee slice his own $9-million budget 
by nearly $3 million. 

These cuts, the SPA chief said, can 
be made in the light of new studies 
on transmission line needs of the SPA 
system. Biggest single cut would come 
from elimination of the Ozark (Ark.) 
substation extension and the Ozark- 
Russellville transmission line. SPA 
studies have shown, Wright said, this 
line is not needed to connect with 
Arkansas Power & Light Co’s system. 

Here are the cuts recommended by 
Wright: 

Original 
Budget 
Fiscal 1954 


$1,504,000 


Budget 
Suggested 

by Wright 
Construction $644,500 
Operation and 

Maintenance 


Continuing fund 


1,900,000 
5,650,000 


1,800,000 
3,736,000 


$9,054,000 $6,180,500 
Sepa Requests 


The SPA testimony was far different 
from that presented by Administrator 
Charles W. Leavy for Southeastern 
Power Administration. Leavy stuck 
closely to the budget he had prepared 
last year calling for $8,440,000 during 
fiscal 1954. 

When he was told by comittee mem- 
bers that the revised budget to be sub- 
mitted by the Eisenhower Administra- 
tion will strike out the entire $6.7 
million Sepa construction funds, Leavy 
said he understood that decision was 
not final. 

He continued to plead for funds to 
plan for a 230-kv intertie between the 
major government hydroelectric proj- 
ects in the Savannah River basin. 


Totals 
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. F. KINNARD... 


... Lamme Medalist 


AIEE names engineering 
manager of GE Meter and In- 
strument Dept. for 1952 award 


I. F. Kinnard, engineering manager 
of General Electric Co’s Meter and 
Instrument Department, has _ been 
awarded the 1952 Lamme_ Gold 
Medal. 

In making the announcement, 
American Institute of Electrical En- 
gineers said that Kinnard was being 
honored “for his outstanding contribu- 
tions in design and developments in 
instrumentation and measurements.” 
The medal will be presented at the 
summer general meeting of AIEE be- 
ing held June 15-19 at Atlantic City. 

Kinnard is the 25th winner of the 
medal which was established by the 
late Benjamin G. Lamme, chief en- 
gineer for Westinghouse Electric Corp. 


Manager Since 1930 . . . Engineering 
manager of GE’s Meter and Instru- 
ment Department since 1930, Kinnard 
has developed or been instrumental in 
developing the accurate watthour 
meter, modern long-scale electrical in- 
struments, techniques for molding 
instrument transformers in butyl rub- 
ber, photographic exposure meters, 
aircraft gyroscopes, tachometers, flow 
meters, temperature indicators, and 
instruments to warn of exposure to 
harmful radiation. 

A native of Ontario, Canada, 
Kinnard is a graduate of Queen’s Uni- 
versity. After service with the Cana- 
dian Army’s Engineering Corp in 
World War I, he studied at the Uni- 
versity of Glasgow. 
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@ Haiti has begun work on its own 
version of the American TVA. A 
nine-year program is being under- 
taken to make the Artibonite Valley 
as fertile as it was in French colonial 
times. The project will consist of a 
dam on the Artibonite River at 
Peligre, to provide for irrigation of 
80,000 to 100,000 acres in the valley 
and to provide drainage against floods, 
and a hydro plant at Peligre with a 
capacity of 40,000 kw. 


®@ Toledo Edison Co regards a hole 
in the ground as possibly most valu- 
able portion of 400-acre Bay Shore 
site for its new $29-million generating 
station, now being built. Excavated 
to provide lakefront fill, the hole 
measuring eight feet in depth and ex- 
tending over 40 acres will be used 
for fly ash disposal. 


@ North of Scotland Hydro-Electric 
Board plans for 20% increase in the 
country’s hydro electric capacity have 
been confirmed by the government. 
New construction will include six 
dams and seven generating stations, 
largest of which will have 45,000-kw 
capacity. 


@ Duquesne Light Co has started 
construction of $7-million Downtown 
substation to serve Pittsburgh’s Tri- 
angle area. The installation will in- 
clude two 40,000-kva transformers. 


@ Eight-story Edney building which 
houses Tennessee Valley Authority 
offices at Chattanooga, Tenn., is all- 
electric including heating by fin-strip 
heaters. Air conditioning and heating 
units for each floor are housed in 
utility rooms on the floor. Building 
constructed on solid rock has no base- 
ment. 


@ Addition this month of Chute-al- 
a-Savanne generator on Peribonka 
River in combination with the Chute 
du Diable unit will increase hydro- 
electric capacity of Quebec province 
by 500,000 hp. 


@ Oklahoma Gas & Electric Co 
will spend $11 million this year on 
expansion. The program includes a 
start on installation of a 100,000-kw 
unit at the Mustang Plant which now 
has two 55,000-kw units. Major por- 
tion of expenditures will go into con- 
struction of new substations and lines. 
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New NAEC Head... 


. . . is Robert A. Zachary, vice 
president of Public Service 
E&G. Board members named 


Robert A. Zachary, a vice president 
of Public Service Electric & Gas Co 
of Newark, N. J., is new chairman of 
the board of the National Association 
of Electric Companies. 

A former Washington newspaper 
correspondent and Congressional sec- 
retary, Zachary was elected to his new 
position at the annual business meet- 
ing of the NAEC in Washington 
March 30. He replaces A. D. Barney, 
chairman, Hartford Electric Light Co, 
who will remain a board member. 

Zachary told Electrical World he 
had no new plans for operation of 
NAEC. “The organization seems to be 
going along very successfully, and my 
job is merely to watch over it,” he 
He added modestly, “I am no 
world beater.” 

One of the founders of NAEC, the 
Newark electric company executive, 
has been a member of the board dur- 
ing the eight years of its existence. He 
is vice president in charge of public 
relations for Public Service E&G. 


said. 


Board Members . . . New NAEC 
board members elected at last week’s 
meeting were: D. E. Ackers, president, 
Kansas Power & Light Co; R. A. Gal- 
lagher, president, Public Service Co of 
Indiana; Charles B. Delafield, vice 
president, Consolidated Edison Co; 
John T. Kinmball, vice president, Ari- 
zona Public Service Co; and G. S. 
Dinwiddie, president, New Orleans 
Public Service, Inc. 

These men replace five of the mem- 
bers of NAEC’s 27-man board. 
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END FITTINGS ATTACH “X” BRACES on 
the Kokomo line, with a total of three bolts 


SINGLE THROUGH BOLT holds spars to 
poles of Columbus line, using gain plates 
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FULL SCALE STRUCTURE TESTS determine adequacy of new design. Deflections were MALLEABLE GAIN PLATES, placed back to 
measured as sand-filled tanks applied the loading and chain blocks developed the tensions back, distribute stress on spar and pole 


New 230-Kv Line Design 
Proved by Tests to Destruction 


Full scale structure tests by Indiana utility prove the effectiveness of 
curved gain plates for single-bolt attachment of spars on H-frame 


W. A. SCHULZ, Superintendent of Gen- Tests to destruction have proved the Each of the lines built to the new 
eral Engineering, Public Service Co of 


effectiveness of a new design for 230- design is approximately 100 miles 
Indiana, Inc, Plainfield hy & : . . : ae 
v lines adopted by Public Service long. The first is known as the Ko- 
Co of Indiana. The design features komo line, the second as the Columbus 
braced-spar H-frames utilizing special line. Although similar in appearance, 
gain plates to join round structure the second incorporates a few struc- 
members without cutting gains. tural improvements. Both designs 
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avoid framing by using simple bolted 
attachments with single bolts wherever 
possible. 


Design Requirements . . . For electrical 
reasons a 900 MCM, 54/7 ACSR con- 
ductor was selected. Preliminary stud- 
ies of structure economy suggested 
a span of approximately 700 ft. Struc- 
tures were designed to support the 
three conductors and two 7/16-in. 
EHS steel overhead ground wires un- 
der conditions of /2-in. radial ice and 
4 lb/sq ft of wind with a factor of 
safety of 4. Basic structures consisted 
of two 70-ft poles, Class 3 minimum, 
with “X” braces below the crossarm 
and “K” bracing above. 

Other strength requirements were 
(1) ability to support the wires with 
l-in. radial ice and 2 Ib/sq ft wind 
with factor of safety of 2 and (2) 
ability to withstand the unbalanced 
longitudinal loading of one broken 
conductor or overhead ground wire 
stressed at 5,000 Ib with a factor of 
safety of 1. 


Final Design .. . Both “X” bracing be- 
low the crossarm and “K” bracing 
above were necessary to meet mini- 
mum requirements with Class 3 poles 
up to 75 ft. For 80 ft and above, Class 
2 poles were required. Spars offered 
the most economical conductor cross- 
arms; 40-ft Class 2 poles were selected. for improvement. 
Spars were also selected for “X’’-brace 
and “K’’-brace members. Several feet 
additional height of overhead ground 
wire was provided by the design se- 
lected. The shielding angle of 20 de- 
grees to the outside conductors was 
maintained. 

All attachments requiring field drill- 
ing are for single bolts. No special 
tools were required for assembly. 

An entirely new group of malleable 
iron washer gain castings was devel- 
oped to make possible the transfer of 
forces from the main arm to the poles 
with single bolt attachments. They 
were also used for “K” and “V” brace 
connections at each pole on the Ko- 
komo line. On the Columbus line 
their application was extended to “X”- 
brace attachments to poles. 

A typical washer gain consists of a 
malleable iron fitting shaped for a 
range of pole and spar diameters. 
Holding power was greatly increased 
by the addition of spurs, cones, and 
arches. Gains are placed back to back ce 
and can be used at any angle. The dia- : 2 win 
gram shows a typical connection, used 
with variations throughout structure. 


TESTED SPECIMENS show probable failure points of the new designs and indicate the steps 


Examination of the remains is a training aid for operating personnel 


RUPTURED SPAR continues to support the broken conductor. The failure occurred when a 
tension of 6,000 Ib was applied to a broken conductor, causing 20'g-in. end deflection 
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With the washer gain, no butt plates or 
blocks are required. 

Tests showed that the forces trans- 
ferred from one member to another 
through the gain, with negligible slip- 
page and rotation, is four to five times 
as much as would be taken by the 
bolt without the gain. 

From 6,000 to 8,000 Ib should be 

applied to the gain by the bolt to 
assure proper seating. 
This is accomplished by 
using a minimum size 
15-in. wrench and pull- 
ing bolts tight. The gain 
eliminates framing of 
poles, reduces inventory 
and speeds assembly. 

The “X”-brace connec- 
tions for the Kokomo 
line are attached to the 
poles with bolted fittings. 

For the Columbus line, 
application of the washer 
gains was extended to 
the “X’”-braces.  Esti- 
mates show that the 
Columbus design is more 
economical and structure 
tests proved it stronger. 


Reasons for Structure 
Tests . . . As the new 
gain plates were de- 
signed, samples were 
made, and subassemblies 
were tested at the manu- 
facturer’s plant. How- 
ever, to determine field 
performance, full scale 
structure tests were 
planned. A test to de- 
struction would reveal 
the points of overstrength 
as well as points of weakness. 
Another reason for the tests was 
to give maintenance men an opportu- 
nity to study wreckage to determine 
materials to have on hand and to plan 
maintenance methods. 


Structure Test Arrangements . . . Sev- 
enty five-foot, Class 2, fir poles were 
selected for structure tests. Loads 
were based on an 800-ft span, which 


was slightly longer than any used on 
the first line. Resultant loadings for de- 
sign conditions are shown in Table I. 

Pairs of fir poles having similar cir- 
cumferential dimensions at ground line 
and at top, and three 40-ft lodge pole 
pine spars were selected. Poles were 
slightly greater in circumference than 
minimum for Class 2. One pole had 
several long, deep checks which spi- 


KOKOMO LINE STRUCTURES have gain plates where spar arm and 
“K” braces attach to poles, but end fittings for “X” and “V” braces 


raled somewhat around the longitudi- 
nal axis. All 40-ft spars were well 
over minimum circumference dimen- 
sions and almost free from knots. 
Facilities were provided for gather- 
ing comprehensive data on deflections 
for various increments of load. Scales 
were attached, and reference lines and 
bench marks placed at a number of 
locations on each pole. Surveying in- 
struments were placed to read scales 


Table !—Structure Loadings 


Load per 
Conductor 


Condition Vert. 


16 in. ice 4 Ib sq ft wind, Ib 


1,760 
1 in. ice 2 Ib/sq ft wind, Ib 


3,490 


78 


Factor of Safety 


Used _ 
in Design 


Load per 
Ground Wire 


Required 
Vert. Hor. 


Hor. by Code 


576 800 380 2 a 
422 1,650 325 - 2 


and deflections from a safe distance. 
Weights consisting of scrap distri- 
bution tranformer tanks, adjusted to 
proper weight by filling in the oil space 
with sand and gravel, represented the 
various ice loads. A mobile high-lift 
truck moved weights into position. 
Large chain falls were used for 
development of the necessary tensile 
forces with a hydraulic tension jack 
in series for vernier ad- 
justment on the cable ap- 
plying load to the three 

conductor supports. 


Tests of Structure No. 1 
. . - The first structure 
was free standing with 
the Kokomo “X” brace. 

Test A—'%-in. ice— 
was completed satisfac- 
torily, with good struc- 
ture performance, to a 
transverse loading of 8 Ib 
per sq ft of wind. 

Test B—1-in. ice — 
caused failure after ap- 
proximately 5 minutes. 
As the last weight was 
applied, the structure be- 
came unstable, the pole 
with the spiral checks 
buckled under the verti- 
cal load, and the struc- 
ture collapsed. 

The loads were close 
to critical compressive 
limits for these poles in 
an unrestrained structure 
even with poles of full 
strength and with the 
earth firm at the ground 
line. 


Tests of Structure No. 2... The full 
complement of tests were conducted 
on a duplicate structure of 75-ft, Class 
2 fir poles with longitudinal restraint 
provided by slack guys at the top of 
each pole to simulate ground wires, 
but with no restraint for conductors. 

Test C—simulated one wire caught 
in a stringing block, with the unloaded 
weight of other wires still free in 
stringing blocks. The structure was 
entirely stable, returning to its original 
position upon release of the longitudi- 
nal load representing the fouled wire. 

Columbus-type “X” braces were in- 
stalled, using the new gain plates, and 
loading was applied to simulate ice 
and wind (Table II). 

Test D—1-in ice—was made with 
transverse forces corresponding to a 
wind pressure of 4 lb sq ft, or double 
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Table !1—Structure Test Results—Columbus and Kokomo & Braces 


Text D 1-in. Ice 
Columbus Brace 


, Deflection —Inches 


Top Top _ Bottom 
Of Of x" OF se ygee) 
Pole Brace Brace 


Wind Pressure 


5 3% 2% 


4% 


the expected load. Deflection at the 
top of the pole was 9 in., and the struc- 
ture showed no distress. 

Test E—'2-in. ice—was run with 
transverse load increased by incre- 
ments up to 18 Ib/sq ft wind pressure, 
or 4.5 times heavy loading conditions. 
The structure deflected at the top some 
44 in. When the “X” brace showed 
indications of splitting, the test was 
discontinued. At this point the Co- 
lumbus “X” brace was replaced with 
the Kokomo, and then the test was 
repeated. 

Test F—'2-in. ice—was subjected 
to transverse wind loading up to 16 lb 
per sq ft. Tests were discontinued 
when one of the “X”’-brace end fittings 
buckled under compression load. De- 
flection at the top of the pole at this 
time was 33 in. 

These tests indicated that while both 
the Kokomo and the Columbus “X” 
braces were satisfactory, the Colum- 
bus design showed greater strength. 


Tests of Spar Arm... In addition to 
the complete structure test, a schedule 
of tests for unbalanced longitudinal 
loading for the 40-ft, Class 2 spar-arm 
consisted of 1,000 Ib increments of 
load up to 5,000 Ib, the design strength 


Pole 


Text F 's-in. Ice 
Kokomo Brace 


Text E \4-in. Ice 
Columbus Brace 


Deflection —Inches 


Deflection —Inches 


Bottom 
Of “yy 
Brace 


Top Bottom 
of ar of -— 
Brace 


Top 


Of Top Top 


34 | 8% | .... 

134 34 
15% 8 22% 
26 , 33 
3234 Y —_— 


not drop but were supported by the 
“V”-brace from the supporting pole. 
The end of the broken spar maintained 
a resistance of several hundred pounds 
and had to be pulled about 4 ft before 


& 
Oo 
a 


the malleable casting at the pote 
finally broke. The brace for vertical 
support started to share horizontal 
load with the spar as deflection of the 
spar end increased beyond 6 in. 


Information Gained . . . Behavior of 
the structure under test indicated good 
mechanical strength. Weakest member 
was the “X’”-brace in tension. Some 
castings could have been made lighter. 
Factory tests of sub-assemblies were 
confirmed in the tests for single-bolt 
connections with gain plates for spar 
arm attachment to poles. The simple 
gain plate attachment of the “X’”’-brace 
with the single bolt, called the Colum- 
bus design, gave very satisfactory per- 
formance in the tests. 














Back fill hole with earth 
and thoroughly tamp, 
except where tamped 
crushed rock fill is called 
for on location. drawings 
(see specifications) or 
as called for by field 
engineer. If crushed rock 
/s installed drive ground 
rod in earth. . 


of the spar; thence continuing in 100 
Ib increments to rupture. A vertical 
load equivalent to 1 in. of ice for one- 
half span was attached to the spar for 
the broken conductor, and full span 
equivalent for 1 in. ice load was at- 
tached at each of the remaining con- 
ductors and overhead ground wire sup- 
ports during the tests. The values of 
the equivalent weights was 1,700 Ib 
for broken conductor, 3,400 Ib each 
for other conductors, and 1,650 Ib 
each for overhead ground wires. A 
pull of 6,500 Ib was required to 
rupture the spar after a 20% in. de- 
flection at the end of the spar. 

After a distinct rupture of the spar 
at its attachment bolt, the 1,700 Ib 
weight and broken piece of spar did 








Ground lead cable to’ 
|| be buried in trench 


si 3 o” 
moximum 


COLUMBUS LINE STRUCTURES incorporate advances of tests. Gain plates improve strength 
for bolting “X” braces, “K” braces and spar arm to poles. “K” brace extensions gain height 
for shield wires and maintains 20-degree shielding angle over outside conductors 
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' 
aieio sen atin sem at ca sa ele 


Faw woter iniet 


. Anion 
exchanger 


_ Cation 
exchanger 


DEMINERALIZING INSTALLATION delivers cold make-up 


water to the surface condenser for direct admixture with thet — 


condensate. The relative simplicity of this should be noted! 


Row woter iniet 


7 Zeo-Karb Na 


extracted steam used for the evaporator unless an evaporator 


CONVENTIONAL EVAPORATOR installation degrades the 
jentgted and drain cooler are used 


Demineralization Advantageous 
for Boiler Make-up Water 


Merits in contrast with conventional evapo- 
ration reside in independence from station 
operation and the heat cycle along with avoid- 
ance of sacrifice in thermal performance 


J. D. YODER, Vice President, The Permutit Co 


Steadily higher boiler pressures and steam temperatures 
have placed a premium on purity in make-up water. 
Until the advent of the demineralization process the desired 
results could be obtained only by evaporation. Recent 
developments in the technique of ion exchange, however, 
now make it possible to obtain water of as good quality 
by demineralization as by evaporation. 

The attained chemical purity of the two alternatives 
focuses attention on the installation and operating ad- 
vantages of the demineralization procedure, particularly 
those not afforded by evaporation. The installation and op- 
erating advantages of the demineralization procedure can 
be briefed in these terms: 

1. Water can be prepared at the site for the initial filling 
of the boilers. This avoids hauling treated water from 


80 


another plant or using a supplementary boiler primarily 
to produce the initial boiler-fill water. 

2. Rate at which water can be purified by demineraliza- 
tion is independent of the rate at which the boilers are 
operated. 

3. Degradation of heat is not entailed in the operation 
of the demineralizing plant. 

4. Demineralization is very flexible and facilitates adop- 
tion of the most efficient boiler feed cycle. 

Demineralization came about as a byproduct of research 
to discover why certain components of fertilizers were 
dissolved by rainfall but remained in the soil as plant 
nutriment rather than passing (still in solution) into the 
underground water storage. It proved to be a matter 
of ion exchange, the cations of the fertilizers being isolated 
for retention in the soil. This gave a definite but long 
undeveloped clue to demineralization. 

The well known zeolite water softening process is also 
an ion exchange process in which the zeolite removes 
the hardness cations of calcium and magnesium by 
swapping sodium for them. Then, at the end of each 
softening run, the process is reversed by running a solution 
of common salt through the zeolite bed. 

This removes the accumulated calcium and magnesium 
from the bed and simultaneously restores sodium to it 
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so that, after rinsing, it is able to soften a further equal 
quantity of hard water. Furthermore, these alternate 
softening runs and regenerations may be repeated in- 
definitely because the wear and tear on the zeolite is very 
slight. 


Zeolite Process Doesn’t Do Two Things . . . The degree of 
softening effected by the zeolite process is excellent, but 
there are two things which it does not do. It does not 
lower the total solids content of the water, and it does 
not reduce the alkalinity. 

Intensive research in this field resulted first in the 
development of a cation exchanger which could remove 
not only hardness but also sodium from the water and 
second in the development of an anion exchanger which 
could remove sulfate, chloride, silica, and other anions. 
By a combination of these two processes demineralization 
was achieved. 

These cation and anion exchangers are water-insoluble, 
granular or bead-like, organic materials, somewhat smaller 
in size than filter sand, and are used in beds from 24 to over 
80 in. in depth. The cation exchanger and the anion 
exchanger may be in separate units or mixed in the same 
un't. 

Demineralization is effected by simply flowing the water 
throuch the two exchangers. At the end of the deminer- 
alizing run, the cation exchanger is regenerated with an 
acid. usually dilute sulfuric acid. and the anion exchanger 
with a caustic soda solution. Then, after rinsing, they are 
returned to service ready to demineralize a further equal 
quantity of the raw water. 

In the evaporation method of getting tolerable boiler 
make-up water the solids are left behind by the distilled- 
away water and the concentrate is then blown off to waste. 


Demineralizer Can Proceed Boilers . . . A demineralizer 
can be installed during the early stages of boiler plant 
construction and thus prepare a mineral-free supply to 
fill the boilers when they are ready. This avoids recourse 
to the use of tank wagons or cars to transport. prepared 
water from some other plant and accomplishes it by means 
of equipment which remains permanently in the plant to 
provide subsequent make-up. Alternatively, it avoids in- 
stallation of a small boiler primarily for the purpose of 
distilling water to be used for filling the large boilers 

Capacity of a demineralizing installation is not fixed 
by the rate at which the turbogenerators and boilers are 
operated. Evaporation is quite the opposite in that it 
derives its heat from the cycle and is therefore coupled 
to the rate of plant operation. Some boilers can be idle 
and others operating at low rating, but the demineralizing 
plant can be operated at the same time at full capacity if 
required to supply purified make-up water. Any fear of 
accidental shortage of make-up water can thus be abolished 
along with the risk that some raw or merely softened 
water will have to be introduced into the boilers. 


Degradation of Heat Avoided .. . Degradation of heat is 
not incurred in conjunction with the demineralization 
process. This then avoids the sacrifice of energy incurred 
in conjunction with the evaporation process unless an 
evaporator condenser and drip pump are added. The 
degradation (and energy sacrifice) is, of course, greater if 
efforts are made to offset the natural variations in pressure 
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in the evaporator coils and drum that accompany changes 
in turbine loading. Degree of degradation can be mini- 
mized by increasing the heating surface of the evaporator 
or by adding the mentioned evaporator condenser and 
drain cooler, all of which increase the capital investment. 
There are admittedly other alternatives, but they almost 
invariably run into undesirable complications. 

Cold-water make-up processed in a demineralizing plant 
is Most economically introduced into the boiler feed system 
if delivered to the deaerating portion of the surface con- 
denser. When the equipment is installed in this way, the 
demineralizers remove the free CO. and deliver water with 
pH value of approximately 8.3. The surface condenser 
deaerates this make-up to reduce the oxygen content to a 
relatively small concentration. The resulting water can, 
along with the condensate, be passed directly through the 
low pressure heaters to the deaerating heater or to a 
storage tank if there is a temporary excess. This cycle 
entails no degradation of heat energy such as accompanies 
increased extraction from a high stage of the turbine and 
corresponding reduced extraction from a low stage for 
evaporation purposes. 


Qne Gain From a Demineralizing Plant . . . Degradation 
avoidance can be a significant gain as indicated by the 
graph. Assume enthalpy of the conventional system at 
extraction point 2 to be 1,203 and from stage 2 to be 1,145 
Btu per lb of steam. Here the degradation or sacrifice 
is 54 Btu per Ib. On the graph this proves to be 18 kwhr 
for each 1,000 pounds of evaporated make-up. For a 
contemporary plant requiring 900,000 Ib of steam per 
hour (1,800 psi 1,000 F evaporation and 142% make-up) 
the loss is 86 Btu, equivalent to 28 kwhr per 1,000 pounds. 
It is logical to evaluate the avoidance of this loss in viewing 
the cost of installing and operating a demineralizing plant. 

Demineralization is not claimed as a universal tool for 
deriving superior boiler make-up. It may prove too costly 
if the raw water is very high in mineral content. It could 
hardly cope economically with sea water. But for the 
general run of water available for boiler operation it can 
usually more than hold its own against evaporation if full 
consideration is given to fuel cost, chemical costs. capital 
charges, and flexibility of process operation. 


Energy Loss Per 1000 Ibs of Evaporated Make-up 


g— Energy loss in kwhr 
55 
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ENTHALPY DEGRADATION causes energy loss when evaporator is 


used without evaporator condenser and drain cooler. A plant could 
be degraded 86 Btu per Ib, costing 28 kwhr per 1,000 Ib of make-up 
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+«— Foot-candies 


LOADING APRON has even light distribution provided by two rows 
of recessed lens luminaires mounted 17 and 28 ft above apron and 


spaced on 18 ft centers. 


Upper units are 750 w and lower 300 w 


ILLUMINATION MEASUREMENTS in chart, at the right, were taken 
from the rail of building out on loading apron. Measurements were 
made at grade level and show both vertical and horizontal illumination 


“Area of porked 
airliners t 


Vertical Mumination 


Distance out from south deck 


Pittsburgh Airport Lighting 


Designed for Comfort and Efficiency 


From parking lot through terminal building to the loading 
aprons better illumination is provided by controlled sources 


Lighting facilities engineered to pro- 
mote the comfort of airline patrons 
and the efficiency of those working 
there have made the Greater Pitts- 
burgh Airport terminal an outstand- 
ing example of modern airport light- 
ing. The 1,600-acre airport is owned 
by Allegheny County which built it at 
a cost of $32 million. 

The airport entrance parkway is 
lighted by 400-w mercury fixtures 
equipped with mercury type asym- 
metric refractors. These are installed 
on aluminum poles and mast arms 
which extend over the roadway. The 
mounting height is 26 ft, and the lights 
are spaced on 100-ft centers. The illu- 
mination is 2 ft-c. Transformers are 
installed in concrete ground pits at the 
base of each pole. 


Parking Lots . . . In designing the 
lighting for the two 1,000-car parking 
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DAVIS H. TUCK, Consulting Engineer, 
Holophane Co, Inc 


lots, the engineers considered not only 
the parking lot lighting requirements 
for safety and convenience but also 
lighting for advertising and good will. 
Lighting for the parking lot is ob- 
tained from 400-w mercury street 
lighting luminaires equipped with mer- 
cury type asymmetric refractors. These 
are mounted two per pole at a height 
of 26 ft above grade and spaced on 
125-ft by 135-ft centers. The hori- 
zontal illumination is 2 ft-c. The 
poles, brackets, and luminaires are 
made of aluminum. The mercury lamp 
transformers are installed in concrete 
ground pits at the base of each pole. 
Concrete bumpers, 2 ft high around 
each pole protect it from cars. The 
cars are not crowded, and there is 
ample space between parking lanes. 


Covered Roadways . . . A covered 
roadway leads from the entrance park- 
way into the terminal building at field 
level so that passengers can get to and 
from the airplanes in comfort during 
inclement weather. 

Illumination is provided by 85-w 
single lamp luminaires in practically 
continuous rows, slight breaks being 
necessary because of the curvature in 
some locations. There are seven rows 
near the entrance and three elsewhere. 
These luminaires are enclosed with 
widespread control lenses in one row 
and with a half cylinder of diffusing 
glass in the next row. The spacing be- 
tween adjacent rows of luminaires 
using wide-spread lenses and those 
using the half cylinder diffusing glass 
varies from 5 ft at the entrance from 
daylight to the covered driveway, to 
15 ft toward the center of the covered 
driveway. 

The illumination near the entrance 
of the covered driveway is 30 ft-c and 
at other locations is 10 ft-c. The idea 
behind the higher illumination at the 
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PUBLIC AREAS in building have recessed, louvered fluorescent lu- 
mingires which are arranged in continuous rows and individually 


entrance is to permit an eye-adaption 
period for drivers entering the ter- 
minal building from daylight. 


Loading Apron... From the stand- 
points of safety, efficiency, and con- 
venience, good location and good light- 
ing of the open space between the fer- 
minal building loading docks and the 
parked airplane are of great impor- 
tance. In the past the location of these 
areas as well as their lighting have been 
of a makeshift nature. Careful ad- 
vanced engineering of location and il- 
lumination of loading space between 
loading docks and parked planes has 
been made a feature of the overall air- 
port design for the first time. 

The approximate distance from the 
loading dock to a parked airplane is 
65 ft. This apron illumination is pro- 
vided by recessing 300-w lens lumi- 
naires in the wall 17 ft above grade 
with the angle of maximum candle- 
power set for 25 deg below the hori- 
zontal and similar but larger 750-w 
luminaires 28 ft above grade with the 
angle of maximum candlepower set 
for 16 deg below the horizontal. The 
luminaires are equipped with visors to 
prevent light flux above the horizontal 
from annoying the pilot. The upper 
and lower rows of luminaires are 
spaced on 18 ft centers. 

The lens luminaires have a 150 deg 
horizontal spread so that the over- 
lapping of the light distribution from 
several adjacent luminaires eliminates 
annoying shadows which are usually 


ATL 


The vertical illumination measured 
on the ramp to an airliner, 6 ft above 
apron and 67 ft out from the South 
Dock, was 5 ft-c. 


Terminal Building . .. A design illumi- 
nation of 50 ft-c in service was estab- 
lished for all office and store areas 
and other locations where critical see- 
ing is necessary. Lower design values 
of illumination were used for corri- 
dors, lounges, and general public 
areas although wiring capacity was 
provided for 50 ft-c illumination. 
Recessed, louvred fluorescent lumi- 
naires were used, and their arrange- 
ment into geometric shapes and panels 
was made to be integrated into the 
architecture. In some instances cove 
lighting was used for decorative effects. 
Stores and display areas use accent 


- 


MODERN PARKWAY illumination of 2 ft-c is provided by 400-w 
lamps in asymmetric refractors mounted 26 ft high on 100-ft centers 


lighting with reflector type lamps to 
supplement the general illumination. 

The excellent illumination plus com- 
plete air conditioning add greatly not 
only to the general efficiency of the 
building but also makes it an added 
attraction to visitors. 


Theatre Illumination . . . A small 
theatre with seating capacity of 300 
and motion picture and stage facili- 
ties has been provided. The illumina- 
tion illustrates the careful design and 
attention paid to details of layout and 
luminaire construction which is char- 
acteristic of the entire airport facili- 
ties. The ceiling is slanted and the 
single 40-w fluorescent lamp lumi- 
naires, which are equipped with an 
asymmetric lens, are located in the 
return steps of the ceiling. 


PARKING LOT with room for 1,000 automobiles is lighted to average of 2 ft-c by 400-w 
mercury vapor units mounted two per pole, 26 ft high, and spaced on 125 by 135 ft centers 


associated with flood lights. 
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MEETING REPORT 


ALL-ENGINEERS DINNER at American Power Conference featured a speech by Fred G. 
Aandahl (center) assistant secretary for water and power, Interior Department. With him are 
Lt Gen W. B. Kean (left) and J. T. Retaliata, president of Illinois Institute of Technology 


Federal Power Policy Shift Seen 


American Power Conference hears Interior official advo- 
cate restriction of government projects to multipurpose dams 


Marked changes in the attitude of 
the federal government toward the 
power industry were indicated by 
Fred G. Aandahl, assistant secretary 
for water and power in the Depart- 
ment of Interior, at the American 
Power Conference in Chicago, March 
25-27. 

Aandahl urged limitation of fed- 
eral participation in the power field 
to multipurpose dams and _ related 
projects essential to the conservation 
of natural resources. He declared 
that transmission lines should be 
built by the government only where 
needed to interconnect these major 
multipurpose installations and minor 
branches where facilities do not exist 
and are not likely to be built by 
private, municipal, or cooperative 
agencies. 

There is a place for federal genera- 
tion and limited distribution, Aandahl 
said, but it should not disturb estab- 
lished local retail operations. He 
termed the pressure from federal 
projects on these local units as un- 
fortunate and added that encroach- 
ment upon private industry is con- 
trary to American ideals. 

De Luccia noted that the Bonne- 
ville Power Act, for example, stated 
the Bonneville project “shall be oper- 
ated for the benefit of the general 
public.” He charged that the power 
policies of federal agencies had 
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thwarted the original 
their authorizations. 


intentions of 


Engineer Shortage . . . “Our indus- 
trial economy is in the initial stage 
of an emergency,” said Chairman 
H. P. Liversidge, Philadelphia Electric 
Co. “There is a definite scarcity of 
scientists and engineers, and _ this 
scarcity will become worse. This situ- 
ation demands action now. Industry 
must assume the responsibility of pro- 
viding financial aid.” 

The public has come to expect an 
ever increasing standard of living, he 
said, but this improvement will cease 
if we fail to recognize the need for 
highly trained manpower. Industry, 
itself the principle cause of the scar- 
city, shows a most indifferent attitude 
toward aiding its solution. Industry 
must pay for brains just as it pays 
for facilities, he declared. 

An innovation at the conference 
was the attendance of 93 engineering 
students from 33 Middle West tech- 
nical schools. They were guests of 
utility companies in the ten-state 
region. The intent was to give them 
an insight to the scope of the prob- 
lems facing the utilities. 


Atomic Power Forum ... At the 
atomic power forum Rep Carl Hin- 
shaw, Republican, California, an- 
nounced that AEC had been called 


upon by the Joint House-Senate 
Energy Committee’s subcommittee on 
Atomic Energy Committee’s subcom- 
mittee on reactors (of which he is 
chairman) to report its policy with re- 
gard to power development from fis- 
sionable materials. Up to now the re- 
lationship of the joint committee with 
the AEC has been almost solely one of 
aiding AEC to get its desired appro- 
priations. Now, Hinshaw said it is the 
intention that AEC clarify its “classi- 
fied information” stand to the point of 
taking Congress into its confidence, 
certainly with regard to policy. 

Continued depletion of the more 
easily recoverable deposits of coal 
and other fuels gives cause for con- 
cern about the future cost of heat 
energy from these sources, said 
Walker L. Cisler. president of Detroit 
Edison Co. Cost of electricity must 
rise unless atomic fuels can check the 
trend. 


Steam Pressure Rises . . . Coming 
turbines of 500 Mw, 4,500 psi, 1.200 
F, and even murmurs of 7.200 rpm 
were mentioned at sessions devoted 
to large steam generators and _tur- 
bines. The 4,500 psi boiler was in- 
timated in a review of reheat by 
Otto de Lorenzi, Combustion Engi- 
neering-Superheater. The figure was 
confirmed by Carl Schabtach, Gen- 
eral Electric Co, as what he meant 
by “steam pressure well above 2.400 
psig” for a turbine undergoing pre- 
liminary design. 

Experiences with sudden load in- 
terruptions on reheat units (to zero 
at Danskammer Point Station and 
nearly zero at Dunkirk) had not been 
substantially different from recovery 
of one-through units, said de Lorenzi. 
Availabilities of nine reheat boilers in 
1950 and 1951 ranged from 92.6% 
to 98.63% including annual inspec- 
tion outage time. Average annual 
capacity factor for 257,000 period 
hours of 26 units was 95.1% (max 
102%) and availability 96.1%. He 
mentioned current calculations of the 
4,500 psi unit as a mark of confidence 
in higher pressure reheat. 

H. R. Reese, Westinghouse Electric 
Corp, said tandem-compound. double- 
flow capacities now range from 37.5 
to 156 Mw and above 75 Mw 
practically all for reheat. Larger 
ratings are generally cross-compound, 
particularly where cold condensing 
water affords lower exhaust pressures 


are 
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PARTICIPANTS at American Power Conference include (left panel) 
R. A. Budenholzer, Illinois Institute of Technology, conference direc- 
tor; L. C. McCabe, U. S. Bureau of Mines; and James Parker, Detroit 
Edison Co. Pictured in the right panel are D. A. Quarles, President, 


and enlarged steam volumes. Reese 
prophesied that by 1963 a few tur- 
bines should be operating at 3,000 
psig and 1,200 F and double reheat 
will appear. 


400 Mw Turbines . . . Units of 400 
Mw should be justified by 1960, said 
Carl Schabtach, GE, merely by the 
growth in large system megawatts. 
Cross-compound units have an effi- 
ciency edge up to about 210 Mw over 
the tandem-compound 3,600 rpm 
units with restrictedly shorter last- 
stage buckets. The unit (cross-com- 
pound, double flow 1,800 rpm) for the 
Will County Station of Public Service 
Co of Northern Illinois will have a 
165-Mw capability but is a prototype 
for sizes up to 300 Mw. Adjusted 
cost of this type is lower per net kw 
despite the higher cost and larger bulk. 
Capitalized fuel saving, he said, offsets 
greater outlay for building, founda- 
tion, excitation, piping, etc. 

Adoption of reheat stop valves 
ahead of the intercept valves for all 
reheat machines (including those al- 
ready in service) was urged by General 
Electric. They give added assurance 
in face of the 50% over-speed poten- 
tial of the units due to the relative 
decrease in rotational inertia of the 
larger units and the larger volume of 
stored steam in the reheater, according 
to the company. 

That cross-compound units with 
1,800 rpm, LP turbine can utilize high 
vacuum more advantageously was also 
cited by C. D. Wilson, Allis-Chalmers 
Manufacturing Co. Lake Michigan’s 
cool water accounts for the adoption 
of this type of unit (120 Mw) for 
Wisconsin Electric Power Co’s new 
Oak Creek Plant. Wilson extended 
his thinking toward 500 Mw and 
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visualized two double-flow, LP tur- 
bines in parallel to afford multiple 
exhaust. Double feed at the high 
pressure end also might be advan- 
tageous. Such a machine at 3,200 psi, 
1150/1100/1100 F, and 1 in. could 
better by 8% the rate of a 250-Mw 
machine at 2,000 psi and 1050/1000 
F. Wilson discussed the merits of a 
barreled casing without horizontal 
joint bolting. 


Bigger Generators . . . Generators 
can be built to load the bigger tur- 
bines, according to data presented by 
three electrical manufacturers. Devel- 
opments have moved so_ rapidly, 
reported C. E. Kilbourne, GE. that 
generators need no longer limit the 
selection of steam power units. Solu- 
tions have been found in better mag- 
netic materials, better conductors, 
and particularly in direct cooling of 
the coils. Liquid cooling of hollow 
conductors in the stator removes 15 
times as much heat as can be removed 
through the insulation, and virtually 
eliminates thermal limitations, he 
said. Scooping cooling gas from the 
air gap and forcing it through hollow 
field conductors likewise provides 
direct cooling of the rotor. 


Feedwater Treatment Evaluated .. . 
Facets of demineralization were can- 
vassed at the sessions, particularly the 
relative merits of mixed-bed and two- 
step processes and the comparative 
economics of demineralization and 
evaporation as a source of make-up 
for high pressure steam plants. Both 
two-step and mixed-bed are capable 
of holding silica at 0.1 ppm or lower, 
said M. E. Gilwood and C. Calmon, 
Permutit Co. Mixed-bed, however, 
seems to have economic advantage in 


American Institute of Electrical Engineers; R. G. Luthringer, president, 
Central Illinois Public Service Co; Bayard L. England, president, Edison 
Electric Institute and Atlantic City Electric Co; and John W. Evers, 
president, Commonwealth Edison Co 


treating waters of low total solids. 
American Gas & Electric Co re- 
ported a comprehensive analysis of 
the economics of evaporation and de- 
mineralization for a 1 million kw 
plant operating at 2,000 psi and 
1050/1050 F. E. B. Morris and 
C. E. Brune drew the following con- 
clusions: 
1. Initial investment if $120,000 
higher for the evaporator installation. 
2. Fuel is the criterion for evapora- 
tion and chemicals for demineraliza- 
tion. The latter varies more from 
plant to plant because of the range 
of ion concentrations in the raw water. 
3. For 0.85% makeup, deminerali- 
zation has a slight advantage but, for 
2.5%, the economics favor evapora- 
tion. 


Electronic Applications Expand .. . 
Application of carrier in power sys- 


tem communication, relaying, and 
telemetering has become so extensive 
that steps must be taken to relieve 
frequency congestion, said T. A. 
Cramer, GE. Among the steps are 
(1) use of 30-50 ke for telemetering 
and long-line relaying, (2) use of 50- 
125 ke for medium- and long-haul 
communication, and (3) use of higher 
frequencies for all short-haul pur- 
poses. Area coordination of fre- 
quencies should be expanded, he said. 

Electronic installations of many 
types, including carrier, at Ridgeland 
Station of the Commonwealth Edison 
Co now encompass upwards of 1,500 
tubes, said H. L. Garton. The mainte- 
nance of this equipment is an engi- 
neering problem, he said, requiring 
well-trained personnel, good labora- 
tory and repair facilities, and detailed 
knowledge of each and every appli- 
cation. 
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3 pm Loads Show Irregular Pattern 
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ACTUAL MEASUREMENTS, plotted as heavy lines, approximate light lines and facilitate drawing trend curve. Local variations in light 
weekday peaks. Weather factors reduce the extremes as shown by intensity are smoothed by using centered three-hour average factor 


Load Forecasts Reflect Weather 


Baltimore utility collects and correlates data on humidity, Long-range ae now reflect 
light intensity, and air temperature and finds that it gets a More accurately the trends of system 


i . ae load, because of proper evaluation of 
clearer and better picture of long-range operating conditions the effects of weather conditions upon 


both the working data and the pre- 
dicted loads. With transitory fluctua- 
tions screened out, the normalized 


records give clearer measure of the 
*Adapted from paper presented recently before the Pennsylvania Electric Association 
Systems Operation Committee at Pittsburgh, Pa. load growth. When more accurate 


CHARLES R. WILLIAMS,* Engineer, and FRED A. LESLIE, Supervisor 
Engineering Statistics, Consolidated Gas, Electric Light & Power Co of Baltimore 


Clear Days are Smooth—Cloudy Ones Have Ups and Downs For Power Systems 


g Logarithmic light index 


Hlumination, een 
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Daily Energy Follows Similar Pattern 


Thousands of Mwhr 
.—————— 


Actual load 


vEnergy adjusted for weather 


SUMMATION OF LIGHT FACTORS for the entire day approaches 
closer to a system-wide average. Applying this light correction plus 


Conditions 


weather forecasts become available, 
the same method can be applied to 
daily system operations. 

Non-industrial load in Baltimore 
varies considerably from day to day. 
Even when plotted, as shown by heavy 
lines above, it is difficult to determine 
the load trend. But when these same 
data are corrected for the effect of ab- 
normal weather conditions, the ex- 
tremes disappear; and the normalized 
data clearly establish the smooth 
trend curve. Load growth can be fore- 
cast from this trend with greater ac- 
curacy, and future weather effects 
can be shown as probable deviations 
from the forecast. 

Some deviations from the trend 
curve remain in the normalized data. 
It is probable that these reflect the 
inadequacy of a single weather obser- 
vation point to measure the effect of 
weather in an extensive area. When 
more observation stations are used, 
it is expected that these deviations will 
be reduced. 

Support for this belief is found in 
the corresponding curves for daily 
energy consumption. While the actual 
energy data are adjusted for weather 
conditions at only one station, the 
adjusted data resolve more closely to 
a trend curve. It is believed that the 
use of a number of hourly readings 
tends to average out local variations 
with an effect somewhat equivalent 
to averaging simultaneous observa- 
tions at scattered locations. 
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Light Intensity Affects Load ... Light 
intensity is one of the most important 
components of weather. System opera- 
tors have long known that the load is 
heavier on a dark day. The difference 
in light intensity between a dark day 
and a clear summer day is apparent 
in the charts. Particularly noticeable 
is the effect of changing cloud density. 

Precise correlation between light in- 
tensity and electric load would require 
measuring the average light intensity 
over the service area, properly 


INSTRUMENTS RECORD WEATHER CONDITIONS at the load dispatchers’ board. 


other weather factors smoothes variations in the energy consumption 
into a clearly defined trend curve with negligible deviations 


weighted for local variations in load 
density. This average does not fluctu- 
ate as much as the readings at any 
one point in the area. With only one 
light meter available, it has not been 
possible to determine an area average. 
But experience has shown that the 
average of the three-hour period cen- 
tered at the hour of load gives better 
data than one hour alone. 

System load is not directly propor- 
tional to light intensity. A _ given 
change in light at a low intensity has 


Insert 


shows the light cell assembly which is mounted on the roof and indicates on chart recorder 
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much more effect than a like change 
at a higher level. When the light was 
measured as the illumination on a 
horizontal surface, the load variations 
were found to follow the logarithm of 
light intensity. When the correspond- 
ing points were plotted, this relation- 
ship was a straight line at all light 
levels from the high at a summer mid- 
day to the lows recorded near sunrise 
and sunset. 

The mathematical advantage of a 
linear relationship led to the adoption 
of a modified logarithmic scale of 
light intensity. This scale, shown at 
the left of the light graphs, has unity 
at 100 ft-c and increases by one unit 
for every tenfold increase in light. A 
plot of load deviations against light 
variations on this scale is shown below. 
Adding hourly readings gives a daily 
light index almost linearly proportional 
to the effect on daily energy consump- 
tion. 


Temperature and Humidity .. . Air 
temperature and humidity also have a 
material effect upon Baltimore load. 


Load Grows as Light Wanes . . . 


v— Percent 3 pm load 
10 


This effect is obvious in summer when 
air conditioning is an important load, 
and in winter with heating applica- 
tions. It is more difficult to evaluate in 
spring and fall when air conditioning 
and heating application loads are in- 
termittent. 

The average of dry bulb and wet 
bulb temperatures is a good index of 
the composite effect of these factors 
in summer. The dry bulb alone is 
adequate in winter. Temperature in- 
dices above 68 and below 55 F affect 
the system load in almost linear rela- 
tionship. 

Temperature changes, like light 
intensity changes, do not occur simul- 
taneously over the entire area. Tem- 
perature data from only one observa- 
tion point cannot indicate adequately 
system-wide conditions. But the cen- 
tered three-hour average temperature 
give reasonable correlation with the 
hourly load. Daily energy consump- 
tion follows the sum of the 24 hourly 
temperatures. 

Load is influenced also by the 
temperature level of the previous day. 


ge Percent 3 pm 





This affect is particularly noticeable 
during protracted periods of extreme 
weather. 


Install Weather Recorders . . . Correla- 
tion of load with weather data has 
been sought for many years. The U. S. 
Weather Bureau has maintained suit- 
able temperature records, but a de- 
pendable record of light intensity has 
been lacking. After many unsatisfac- 
tory attempts the bureau devised an 
instrument which has been highly 
satisfactory for over four vears. 
This instrument consists of a sealed 
light cell mounted in horizontal posi- 
tion under a cosine filter to make its 
response proportional to total illumi- 
nation falling on a horizontal surface. 
The output connects through a self- 
balancing potentiometer to a Micro- 
max recorder with a dual slide wire 
to give deflections proportional to the 
logarithm of the light intensity. A per- 
manent installation of this type has 
been placed at the company load dis- 
patcher’s office with the light intensity 
recorder and thermometer indicator. 


. . . and as Temperature Rises 
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MEETING REPORT 


Electronic Appliances Foreseen 


Brigadier General Sarnoff tells IRE that new type house- 
hold products may be developed between now and 1960 


“Within these next few years we 
should not be surprised to see elec- 
tronic appliances find their way into 
the home. Air-conditioners, using elec- 
tronics, eliminating motors, blowers 
and compressors, and therefore noise- 
less operation, may lead a mighty pro- 
cession of household products to new 
markets.” This, predicted Brig Gen 
David Sarnoff, chairman of the board 
of Radio Corporation of America, will 
be one of the electronic advances to 
be developed between now and 1960. 

Sarnoff spoke at the Institute of 
Radio Engineers’ annual dinner held 
during IRE’s convention-exhibit in 
New York last month. He received 
the institute’s first Founders Award 
at the dinner. 


TV Camera Attachment . . . Sarnoff 
also discussed the development of a 
simplified closed-circuit television sys- 
tem which provides a vidicon camera 
attachment (demonstrated during the 
convention) for a standard home tele- 
vision receiver. He foresaw users in 
hotels. department stores, and other 
business establishments. A visual inter- 
communication system between offices 
for checking papers and documents, 
between office, factory, and warehouse, 
can be realized economically, he said. 

“When the cost of the camera at- 
tachments is sufficiently low to permit 
their use in the average home,” Sarnoff 
continued. “they may make the tele- 
vision receiver truly the control center 
of the home. The snap of a switch will 
turn the receiver from the broadcast 
program to view the children asleep in 
the nursery or at play in the yard, or 
the cooking on the kitchen range. The 


Tape-recorder for television, a true 
amplifier of light, and an electronic 
air conditioner are being developed 
by RCA, Sarnoff told his audience. 


On Display .. . Among the latest de- 
vices displayed at the IRE exhibition 
were: 

1. Electrical tape with Mylar film, 
heat curing and pressure sensitive, 
either yellow or transparent, one and 
two mils thick, suitable for splicing 
mica tape, for interface for two metals 
to prevent corrosion, winding elec- 
tronic transformers. (Industrial Tape 
Corp., New Brunswick, N. J.) 

2. Terminal strip with 50 terminals 
rated 5 amp at 120 v, aluminum strip 


i 


with nylon inserts and_ silverplated 
hooks and eyelets, which can be cut 
to any length and bent in any shape to 
meet space conditions, applicable for 
connections of relays, temporary hook 
ups and testing, used with interlock 
terminals, contact resistance 0.0003 
ohms. (Harvey Hubbel Inc, Bridge- 
port, Conn.). 


Acquires Land Options 


In the hope that Congress will ap- 
prove further developments of Niag- 
ara Falls power by private enterprise, 
Niagara Mohawk Power Corp is ob- 
taining land options for futher loca- 
tion of a reservoir. The company has 
been taking options on land in the 
town of Lewiston. Niagara Mohawk 
is one of five New York public utili- 
ties pressing for legislation which 
would permit them to go ahead with 
the $300-million development. 


* 


Airport Lighting Panel Discussion 


This panel of experts discussed airport lighting problems and answered ques- 
tions from airport managers and operators at the Congress of Civil Aviation 
Conferences held at Kansas City, Mo., March 22-26. On the panel (left to 
right) are C. R. Seybold, Civil Aeronautics Administration; David Leigh, 
presiding chairman, and vice president, American Association of Airport 
Executives; R. E. Madigan, Line Material Co; L. B. Lattin, Hevi Duty Electric 
Co; W. R. Davies, Westinghouse Electric Corp; J. S. Haney, Crouse-Hinds 
Co; D. T. Carter, General Electric Co; J. A. McDougall, Revere Electric 
Manufacturing Co. All are members of the Illuminating Engineering Society’s 
Committee on Aviation Lighting which held a technical conference at Kansas 
City March 24. 

At lower right of picture is a new type airport taxiway lighted sign to be 
installed at the New Greater Pittsburgh Airport. 


housewife will not only hear but see 
the caller at the front door before she 
opens it.” 

Industrial television is a growing 
field, he asserted. “Whenever danger, 
remoteness or discomfort preclude the 
presence of a human observer,” he 
said, “the industrial television camera 
can take his place. Handling of ex- 
plosives. pouring of castings, watching 
the operations of furnaces and remote 
power substations are examples of tele- 
visions usefulness to industry.” 
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Sand blasting, zinc metallizing rivets, 
and then painting with an alkyd or 
phenolic type paint are the main steps 
in the process which have given prac- 
tically 100% corrosion protection for 
10 years on the upstream surface of 
spillway gates. A vinyl process has 
been used for 6 years and even on rivet 
heads has given 100% protection. 
These are the recent and significant 
findings in protective coating tests on 
the spillway gates of the Safe Harbor 
dam. 

Tests have been carried along for 
17 years and are being continued at 
this dam which is a part of a hydro- 
electric development in the Susque- 
hanna River at Safe Harbor near 
Lancaster, Pa. Here water is only 
slightly acid but very corrosive 


Gate Construction . . . In 1931 the 
dam was completed. Thirty-two 
Stoney type spillway gates were in- 
stalled, each 50 ft wide by 36 ft high. 
They are removable from the operat- 
ing position by an overhead crane for 
maintenance and flood discharge. The 
gates are fabricated from steel plate 
shapes which are riveted, horizon- 
tally and vertically, to the structural 
members on the downstream side of 
the gates. The seams where the steel 
plates join are welded for tightness. 
All gates were shipped in two sec- 
tions and riveted together at Safe 
Harbor. Prior to shipping, the gates 
received a shop-coat of a linseed oil 
base red lead paint. After assembly, 
they received a second coat of a 
similar red lead paint followed by a 
coat of a thin cold bituminous com- 
pound. This combination of red lead 
INSPECTION PARTY on crane-supported scaffold observes the condition of a zinc dust-zinc and bituminous compound was not 
oxide paint on steel spillway gate. This paint was one of many tested over a 17-year period very satisfactory and began to fail after 


the first year. 


> Sandblasted Gate Surface . . . Knowl- 
Coating Resea rch edge that protective coatings were pro- 


viding less than two years’ service 


s prompted a test program. At that time 
Extends Gate Lite no confirmed superior coating was 
known; so the same _ unsatisfactory 
materials were applied for temporary 
protection. Later it was discovered 
Tests of 16 different coatings at Safe Harbor Dam prove that applying the bituminous com- 
merit of vinyl products and establish procedure for preparing Pound directly on a prepared metal 
aS surface was better than applying it on 

and painting steel to prolong its useful life a red lead primed surface. 

About 1935 tests to determine a 
better protection procedure were be- 
gun with surface preparation. Use 
of power-driven wire brushes and 
cther similar tools for removing rust 
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P. M. HESS, Asst Superintendent of Operation, Pennsvivania 
Water & Power Co, Lancaster, Pa 


April 6, 1953 @ ELECTRICAL WORLD 





and scale were found unsatisfactory. 
Sandblasting was tried, and soon it 
was realized that a properly sand- 
blasted surface would double the life 
of the coatings formerly used for pro- 
tection. 


Paint Tests ... No standard steel pro- 
tective product could be found which 
was Satisfactory, and no two people 
could seem to agree on the same type 
of product. Also, because the painting 
procedure at that time was considered 
inadequate, a paint test program was 
started in 1937. During the five years 
the dam had been in operation the steel 
plates on the upstream surfaces of the 
gates were pitting from corrosion 
which was greatly accelerated by the 
mechanical damage to the coating 
from the action of trash and ice. 


Alkyd-Phenolics . . . Practically every 
known type of protective coatings has 
been tried to date, and a few can now 
be rated as being quite satisfactory. In 
general, the newer phenolic and alkyd 
products using red lead, zinc dust-zinc 
oxide, and zinc tetroxy chromate pig- 
ments in the correct ratios are now 
providing excellent protection when 
used over sandblasted surfaces. 

Since the superior products have 
been used, it has been found that a 
proper pigment and pigment vehicle 
ratio combination of zinc dust-zinc 
oxide in phenolic applied over a sand- 
blasted surface uninhibited will pro- 
vide at least eight years’ satisfactory 
protection to the skinplates of the 
gates. A modified red lead (flake 
mica added) in an alkyd vehicle is 
withstanding the damaging elements 
also equally as well provided the sand- 
blasted surface is inhibited prior to 
the application of the sprayed three- 
coat system. 

Earlier failure with both these 
procedures, however, occurs on the 
rivet heads, and there a more durable 
material must be applied. This early 
failure is due to the severe punishment 
to which the skin plate on the gates 
is subjected. The most abrasive con- 
ditions result from the spring move- 
ments of ice; the action of trash during 
high wind and wave action, especially 
during cold weather when the coatings 
are brittle; and ice striking the gate 
while being opened to discharge water. 

Underwater structures which are 
not subject to this punishment have a 
simpler protection problem. There is 
every reason to believe that the appli- 
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17 Years of Testing at Safe Harbor Dam 
Supplied These Facts about Protective Coatings 


After 17 years of testing, life of protective coatings used at Safe 


Harbor Dam has been extended at least four times (original life being 
about two years). In addition it was learned: 


1 


. That a thoroughly clean surface is essential for securing the best results 


from a synthetic base paint. 


2. That weather conditions must be more ideal when applying the faster- 


3. 


drying paints than when using the older conventional slow-drying paints. 
That an inhibitor (phosphoric acid type) is extremely desirable to use 
on a sandblasted surface to prevent early rusting before application of 
the first coat of paint, and that it greatly extends the life of most paints. 


. That metallized zine (0.010 in.) will protect steel against underwater 


corrosion at Safe Harbor for at least ten years if galvanic corrosion does 
not exist and water is not continually passing over it as on a trash 
screen or turbine gates, blades, etc., where life is less than one year. 
. That metallized zine makes a good surface for subsequent paint applica- 


tion and that properly selected paints will insulate against galvanic 
corrosion. 


. That bituminous coal tar and asphaltic compounds do not provide good 


protection in cold waters when subject to mechanical abuse such as 
experience at Safe Harbor. 


That properly formulated phenolic zinc dust-zinc oxide or alkyd modi- 


fied red lead paints provide excellent protection to the smooth surface 
of the gates for at least eight years. 


. That metallized zine does a good job on rivet heads for at least ten years 


HUME a 


MUTUAL SAN EOUEN ALLAAH 


on this type of application. 


. That a vinyl product shows evidence of providing excellent protection to 


both rivet heads and skin plate. 


That the formation of an adherent layer of river black scum provides 


additional protection. 


That at least three coats of most paints should be applied for the best 
protection. Additional coats do not necessarily extend the life of the 


product. 


- That a product which functions satisfactorily at one location or in one 
type of water will not necessarily do so at other locations or in other 


types of water. 


cation of the superior products to such 
structures will provide excellent pro- 
tection, even for rivet heads, for at 
least ten years. 

Hot bituminous type coatings have 
been found satisfactory by other com- 
panies for similar equipment. They are 
practically worthless on the spillway 
gates at Safe Harbor. But they will 
provide good protection at places 
where the equipment is not subjected 
to abrasion and mechanical abuse. 
Earlier experiments showed some 
promise with certain types of hot bi- 
tuminous compounds. In 1945 tests 
were made with some of the more 
recently developed bituminous prod- 
ucts which were supposed to be more 
durable especially at lower tempera- 
tures. The products again showed early 
failure by cracking because of the low 
temperature and mechanical fatigue. 


Inhibitor . .. Use of a phosphoric acid 
type inhibitor was started in 1941, and 


SUA 


tests have been carried along on a com- 
parative basis. Now a definite state- 
ment can be made that this type of 
inhibitor will more than double the 
life of paints formerly used. This is 
in view of the fact that even before 
the development of the superior phe- 
nolic and alkyd paints it was possible 
to obtain two or three times the initial 
life received from the product before 
adopting sandblasting and inhibiting. 


Metallized Zinc . . . In 1935 an im- 
proved method of applying metallic 
zinc with a metallizing gun was 
demonstrated. A test panel, 3 by 10 
ft, was made available. The coating 
was built up to a thickness of 0.010 in. 
The panel looked so promising two 
years later, in 1937, that it was decided 
to zinc metallize the entire gate of ap- 
proximately 1,800 sq ft. 

After several more years, it was 
found that early failure was taking 
place along the vertical bronze seal. 
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METALLIZED ZINC IS SPRAYED on the sandblasted upstream side of a spillway gate. 


[his sealing strip sets up a galvanic 
action which gradually destroys the 
zinc coating, and the action progresses 
away from the junction of the zinc 
and bronze in proportion to the con- 
ductivity of the water. This type of 
deterioration, however, has not only 
been retarded but practically elimi- 
nated by using one of the superior 
synthetic vehicle paints over the metal- 
lic zine. 

At first the application of an insulat- 
ing paint was not extended a sufficient 
distance away from the seal; so for 
several years, the galvanic action pro- 
gressed beyond the paint. It appears 
that an area approximately 4 ft from 
the bronze seal must be insulated to 
provide adequate protection. 

Because tests had proved that the 
paint provided additional protection 
when applied over the zinc, another 
gate was prepared by first zinc metal- 
lizing to a thickness of 0.010 in. and 
then coating with two coats of an 
alkyd type modified red lead. This test 
showed that it is better, perhaps, to ob- 
tain seven or eight years of life from 
the pure zinc coating first, then to 
clean the zinc surface with a solvent 
or by light sandblasting, and then to 
apply two coats of a superior paint 
product. Application of a good paint, 
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at this time, should extend the useful 
life at least 10 more years. However, 
using a zinc type paint over the metal- 
lized zinc is believed to be superior to 
a lead or chromic base paint. Tests 
along that line are in progress. 


Black Deposit . . . Certain paint pro- 
cedures permit the formation of an 
adherent film of black material de- 
posited from the river water, and such 
a deposit has been found to be an 
excellent corrosion protector. Paints 
which will withstand the elements suf- 
ficiently long to permit this black for- 
mation usually will weather for many 
years; so its formation is anticipated. 


Economics . . . Object of these tests is 
to obtain a protective coating which 
will provide satisfactory protection 
with the least effort and expense. Phe- 
nolic base paints are known to have 
the proper qualifications for with- 
standing the punishment existing at 
Safe Harbor when applied to the 
smooth skin plate surfaces of the gate 
but will not protect rivet heads for 
more than several years. 

Tests have showed that metallized 
zine will do a good job on rivet heads 
for eight or nine years and a vinyl 
product will do it for at least 6 years 


The bright area has already been sprayed. 


(longest exposure to date). So it is 
felt that the best approach to the prob- 
lem will be to compromise by finding 
a product which will protect rivet 
heads and apply it only on them (if 
more expensive to obtain and apply), 
followed by coating the smooth skin 
plate surface of the gate with one of 
the superior paint procedures. Such a 
combination should result in a good 
protective coating at a moderate ex- 
penditure. 

Cost of sandblasting to a degree 
satisfactory for zinc metallizing is 
greater than that required for painting. 
Cost of applying paint (3-coat sprayed 
process) to a surface is considerably 
less than the overall cost of applying 
metallized zinc to a similar surface. 
The design of new spillway gates 
should have all welded construction on 
the upstream surface to eliminate the 
extra protection required for rivet 
heads, thus materially minimizing the 
maintenance problem. 


Brushing vs. Spraying . . . Tests to 
compare the durability of brush versus 
sprayed products showed, in general, 
brushing to be somewhat superior but 
not enough to justify labor saving 
costs realized by spray applications. 
However, if the proper reducer is em- 
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ployed and low pressure guns are 
used, almost equal durability to that 
of brushed application can be ob- 
tained with the products now used at 
Safe Harbor. 

This holds true when using the 
synthetic vehicles which generally are 
comparitively fast drying. Use of the 
fast-drying synthetics requires the best 
of weather conditions, better or cleaner 
surface preparation, and applications 
of subsequent coatings not more than 
24 hr apart. If more than 24 hr 
elapses between coats, then the follow- 
ing coatings will have a tendency to 
peel because of the hard-drying char- 
acteristics of these paints. This con- 
dition can be rectified by using a sol- 
vent not to exceed a strength of about 
3%, in the paint when more than 24- 
hr drying time takes place between 
coats. The intermediate coat should 
be tinted to permit operator to obtain 
complete coverage. 

Recent tests in salt water confirm 
findings; namely, that a phenolic paint 
is best for total immersion and an 
alkyd paint best for air exposure. It 
is, therefore, presumably correct to 


use a combination alkyd-phenolic 
paint to obtain best results for inter- 


mittent exposure to water and air. 


Vinyl Paints ... When the vinyl prod- 
ucts were first tried on the gates, the 
cost of the material was prohibitive; 
but within the last few years through 
mass production and otherwise the 
cost has been reduced to compare 
favorably with that of the better paint 
products. The future, therefore, for 
utilizing vinyl products is very bright 
and may eventually change the entire 
protective coating picture. 

Vinyls as a protective coating were 
applied to the gates six years ago. 
They show great promise and are still 
given a 100% rating. This test on 
vinyls is believed to be one of the 
longest tests ever made and has been 
conducted under extremely severe con- 
ditions. 

Multiple coats of vinyl can be ap- 
plied in one day and under much 
more adverse weather conditions than 
can alkyds and phenolics. 

A vinyl wash primer should be an 
excellent coating to apply immediately 





after sandblasting even if adverse 
weather conditions exist, thereby pro- 
tecting the surface from rusting until 
weather conditions permit the appli- 
cation of other procedures. Other 
wash primers have not given very 
encouraging results at Safe Harbor. 


Present Painting Procedure ... As a 
result of the above experience, the 
standard procedure for painting up- 
stream side of spillway gates at Safe 
Harbor, for the time being, will be: 

1. Sandblast all the surfaces 

2. Zinc metallize rivet heads 

3. Inhibit the entire surface (phos- 
phoric acid type) 

4. Brush coat rivet heads (alkyd 
modified red lead or phenolic zinc 
dust-zinc oxide) 

5. Apply three coats of either zinc 
dust-zinc oxide paint or modified red 
leads by spraying (low pressure). 

This procedure is to be used until 
more experience is gained in the use of 
vinyls. Such a procedure will provide 
almost complete protection at a mod- 
erate cost for at least eight to ten 
years. 


Protective Coating Record Sheet—Typical of Records 


Test Panels 3 ft wide and 36 ft high 


10 1 


2 3 4 5 6 7 8 1 12 13 1 
Petipa af Ob ET eet hear tae eT. 


2 Coats Zinc Dust — Zinc Oxide 


2 Coats Bituminous 
2 Coats Red Lead 


3 Coats Bituminous Sprayed 
1 Coat Zinc Chromate 


3 Coats Bituminous Brushed 
1 Coat Zinc Chromate 
1 Coat Zinc Chromate 


2 Coats Aluminum 


3 Coats Zinc Dust — Zinc Oxide Brushed 
3 Coats Zinc Dust — Zinc Oxide Sprayed 


3 Coats Alkyd Red Lead Brushed 
3 Coats Alkyd Red Lead Sprayed 


1 Coat Zinc Chromate 
3 Coats Blue Lead 


SPILLWAY GATE NO. 25 


Notes: Entire gate sandblasted—Rivet heads zinc metallized — 


Inhibited — Water washed and painted as 


noted 


2 Coats Alkyd Red Lead 
2 Coats Zine Dust — Zinc Oxide 
2 Coats Alkyd Red Lead 


7 Coats Vinyl System 
Metallized Zinc 0.010 in. 
Metallized Zinc 0.010 in. 


1 Coat Wash Primer 
1 Coat Wash Primer 





TYPICAL RECORD SHEET SHOWS arrangement of riveted panels and kinds of paints and other products used in tests of protect:ve coctings 
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FIG 1—FOUR BASIC TYPES OF ROLLING MILL LOAD are 5,000 kw 
minimum, upper left; most troublesome, lower left; light load plus 
reversing mill, lower right; and intermittent reversing, upper right 
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FiG 2—ROTATING AMPLIFIER CONTROL compares load measure- 
ment in bridge cricuit with turbine governor position indication from 
coupled induction regulator, applies difference to reset governor 


Automatic Regulation of Generators 


Aluminum rolling mill has normal demand of 20,000 kw, but 
short-time peaks of 35,000 kw disrupted interconnection until 
utility installed two types of controls at its power plants 


Automatic regulation of the genera- 
tors on the Iowa-lIllinois Gas & Elec- 
tric Co system has overcome the rapid 
load fluctuations caused by a new 
aluminum rolling mill. This mill has 
half-hour demands in excess of 20,000 
kw with short-time peaks of 30,000 to 
35,000 kw. The rapid fluctuations 
reach 15,000 kw. 

This rapidly fluctuating load, Fig 
1, was imposed on a system having 
a local generating capacity of 160,000 
kw and an interconnected capacity of 
650,000 kw. There are two generating 
stations on the local system: Riverside 
with a capacity of 105,000 kw, and 
Moline with 50,000 kw. Daily peak 
loads on the local system, on a heavy 
load day, range from 130 to 135 Mw. 

This local system is tied to the inter- 
connected system through a single 161- 
kv line. The problem the rolling mill 
presented was one of keeping the load 
swings off the tie line. 
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M. P. ROLLER, Electrical Engineer, Elec- 
tric Production Dept 


H. B. RUUD, Chief System Supervisor, 
lowa-lIllinois Gas & Electric Co, Daven- 
port, lowa 


The 15,000-kw mill load swing is in 
excess of 10% of the local system’s 
typical peak load generation but only 
2.3% of the interconnected system’s 
generating capacity. The result was a 
9.5-Mw flow change on the 161-kv 
interconnection, limiting the availabil- 
ity of the line for firm power transfers. 

The mill load swing also created 
a 0.06 of a cycle frequency swing. 

The problem of restricting load 
swings to the local system or keeping 
them off the tie line involved the vary- 
ing ability of the local stations to 
follow load swings. Moline station 
uses spreader and underfeed stokers 
when burning coal. At Riverside sta- 
tion firing is with pulverized fuel. 


In cooperation with turbine manu- 
facturers, two types of controls were 
developed. One was the rotating am- 
plifier and the other an electronic- 
hydraulic type. Operating experience 
has proved that either type will enable 
a turbine to follow mill load changes 
rapidly and accurately. 


Rotating Amplifier Control . . . In the 
rotating amplifier quick-response load 
control, Fig 2, the bridge circuit com- 
pares “base load setting” plus the 
portion of the mill load to be recog- 
nized by this generator with the actual 
turbine governor load setting. 
Assume the base load on the gen- 
erator is set at 10 Mw, and the “per 
cent mill load” to be recognized is set 
at 50%. With 14 Mw flowing to the 
rolling mill, this machine having a 
50% setting would recognize 7 Mw 
flowing to the mill. The “base load” 
plus “50%” of the mill load will then 
call upon the governor mechanism 
for a setting of 17-Mw output, and the 
bridge circuit will be balanced. An 
increase in mill load to 18 Mw would 
call for a change in governor mecha- 
nism setting corresponding to 19 Mw, 
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FIG 3—ELECTRONIC-HYDRAULIC CONTROL 


wattmeter in rolling mill circuit with similar meter in line, applies 
difference through amplifier to hydraulic actuator on governor 
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FIG 4—RIVERSIDE STATION GENERATION, with quick-response 
control, follows mill load, shown by comparing with system load in- 
cluding the mill. Moline station, on hand control, does not participate 


Overcomes Rapid Load Fluctuations 


10 Mw base load plus half the mill 
load. 

The rotating amplifier serves as the 
amplifier of the error signal detected 
in the bridge circuit. It is used only 
to drive the synchronizing motor 
which is oversized so that it is capable 
of driving the governor load setter 
from no-load to full-load in four to 
five seconds. 

This is a response about four to six 
times that of a conventional synchro- 
nizing motor. This speed is necessary 
to minimize the amount of mill load 
change absorbed because of frequency 
change by generators without load 
control. The uncontrolled generators 
must again drop any mill load change 
they have absorbed before the con- 
trolled generators arrive at their new 
equilibrium load. 


Electronic-Hydraulic Control . . . In 
the quick response electronic-hydraulic 
control, Fig 3, the range of travel of 
the fulcrum “C” is adjustable in steps 
to limit the range of quick response 
control. The control range can be set 
at 40%, 30%, 20%, or 10% of tur- 
bine rating. As the quick response acts 
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directly upon the oil relay which con- 
trols the turbine valves, the response is 
fast. Potentiometer “1” sets into the 
control the per cent of mill load to be 
recognized by the controlled genera- 
tor. The control can be set to recog- 
nize any per cent of mill load from 
zero to 100%. Potentiometer “2” sets 
the base load on the generator into 
the control. 

With potentiometer “1” set for 20% 
of the 10-Mw mill load, (2 Mw), and 
potentiometer “2” set for 14-Mw base 
load, voltage output of the electronic 
wattmeter on the left is increased to 
call for 16 Mw. An error signal in- 
creases the opening of the solenoid 
cup valve, and the increase in pressure 
on the top of spring-loaded cylinder 
A, causes relay B, to reposition cylin- 
der C, causing an increase in steam 
flow to the turbine, to take a 16-Mw 
load. 


Operating Experience ... Oscillograms 
show that within a little less than one- 
half second after the mill starts to 
change, the steam valves will begin 
moving. The reaction time of the 
electronic-hydraulic controller is some- 


what less than that of the rotating 
amplifier controller. 

The rate of change of mill load is 
in the order of 5 Mw per 0.1 second. 
The controls will not prevent the inter- 
change of power on ties to other gen- 
erating plants or systems during the 
period the slab is entering or leaving 
the roll. The reason is that the syn- 
chronous machinery employed at the 
mill forces the power system to re- 
spond instantaneously to supply the 
energy required. Instantaneously, the 
power is supplied by all generators in 
portions inversely proportional to the 
apparent impedance between the indi- 
vidual generator and the mill circuit. 
Riverside Station generators are electri- 
cally closest to the load; so they re- 
ceive the major portion of the shock. 

Changes in Riverside generation. 
Fig 4, caused by the mill load changes 
show that each change in system net 
load, including mill load, is accom- 
panied by a corresponding change in 
generation. The Moline Station, on 
hand control, does not participate in 
these load swings. 

When the local system is isolated 
from the interconnection with the 
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FIG 5—ROTATING AMPLIFIER CONTROL on 40,000-kw unit re- FIG 6—ELECTRONIC-HYDRAULIC CONTROL on 20,000-kw unit 
sponds to mill load as shown by oscillograms (re-plotted). Generator also responds to changes in the mill load. Oscillograms show its 
output helps to cushion effect on the tie line loading ability to limit swings transferred over the tie line 


rolling mill in operation, and without 
quick response controls in service, fre- 
quency swings of +0.4 cycle were 
experienced. 

Curves derived from oscillograms, 
Figs 5 and 6, show the performance 
of the two turbo-generators under 
study, together with fluctuations in the 
tie-line, for both a typical mill load 
increase and decrease. These are the 
periods in which the slab is entering 

or leaving the roll. 
ff] / J Mill load had no appreciable effect 
ieee saan Loed & 48,000 ] % on Riverside generation when the mill 


— was rolling and Riverside had no fast 
ict Mi response equipment in service. 

| With fast response equipment in 

ea service, the rotating amplifier regulator 

_| _ ee Generation etiendit seabiia = | on a 40-Mw and a 20-Mw unit and the 

on with Fast Response Equipment in Service Mar. 20, 1952 electronic-hydraulic regulator on a 20- 


— cat T t Mw unit, the generators responded to 
fluctuations in the mill load. Fig 7. 
Lee Also, steam flow for the electronic- 
= | = hydraulic unit No. 2 and the rotating 
r rt | : amplifier unit No. 3 are shown in Fig. 
Steam flow | 7. . 
re, ___} _| = Although the control equipment has 
the ability to follow completely the 
mill load, it has been found practical 
from an operating viewpoint to limit 
the Riverside Station swings to about 
half of the mill swings. Limitations of 
automatic combustion control, the 
possibility of carryover of solids from 
boiler water to superheater tubes and 


FIG 7—RIVERSIDE GENERATION follows mill load with rotating amplifier controls on a the turbine itself, and other operating 
40,000-kw unit and one 20,000-kw. Another 20,000-kw unit has electronic-hydraulic control considerations prompted this decision. 
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WASHINGTON COMMENT 


JESSE MOCK 


Rejoicing of the electric industry over the Roanoke 
Rapids victory is simmering down. Now comes the time 
when the Monday-morning legal quarterbacks move in 
to evaluate the gains and the losses. 
One thing is clear. The triumph 
of Federal Power Commission and 
Virginia Electric & Power Co was 
something less than complete. 

On the merits of the case, the victors won hands down. 
The high court held that Vepco’s license to build the 
Roanoke Rapids project was valid. It further held that 
FPC approval of the comprehensive Roanoke Basin plan 
did not preclude the commission from licensing one site 
in the plan for development by private enterprise. 

But the petitioners, Interior and the Virginia REA 
Association, won the third point. The high court held 
unanimously that they had a “standing in court” sufficient 
to contest the FPC license. 


Roanoke Rapids 
Decision Casts 
Shadow on Future 


Not Much Meaning Now but Later . . . This one point 
was not enough to mean much in the Roanoke Rapids 
case. Loss of the case on its merits was admittedly a 
substantial setback for the vigorous advocates of federal 
power expansion. But the Supreme Court opinion on 
“standing” was sufficiently broad to have a bearing on 
the Kings River case soon to be argued before the U. S. 
Court of Appeals for the ninth circuit. 

In this case Interior is contesting an FPC license granted 
Pacific Gas & Electric Co for a hydroelectric project on 
the Kings River in California. The company had intended 
to question seriously the right of Interior to bring the 
case. Supreme Court position on the point, however, 
encourages company lawyers to play down that argument 
and stress other portions of their case. 

With the Republicans now in power, there is reason 
to believe that it will be sometime before another Roanoke 
Rapids or Kings River case is initiated between govern- 
ment agencies. One thing which the Roanoke Rapids case 
has done, however. is to affirm Interior’s right to contest 
FPC licenses and question in court the moves of other 
agencies in the electric power field. 


Lawyers Get Some Ammunition . . . Until the court does 
spell out its reasons for accepting the “standing” of Interior 
in such cases, lawyers can be expected to argue that the 
reasons advanced by Interior are partially valid. 

To substantiate its right to appear, Interior had argued 
its interest in federal development of the site was sub- 
stantial and would be adversely affected by private de- 
velopment. This interest, it said, came in three ways: 

1. As a competitor to Vepco in selling power in the 
Roanoke Rapids area. 

2. As a marketer of federal power with the responsi- 
bility to meet the requirements of preferred customers. 

3. As a partner with other federal agencies in planning 
for orderly development and marketing of power from 
federal projects. 

Although the Supreme Court split 6-3 on the merits of 
the case, it held unanimously that Interior had the right 
to bring the case. It is significant that it gave no reasons 
for this holding: 
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“Differences of view . . . preclude a single opinion of 
the court (on this point). It would not further clarification 
of this complicated specialty of federal jurisdiction, the 
solution of whose problems is in any event more or less 
determined by the specific circumstances or individual 
situations, to set out the divergent grounds in support 
of standing in these cases.” 


Fuzziness Was Deliberate . . . This is pretty fuzzy sentence 
structure. One keen legal observer points out, however, 
that it is a “lawyer’s fuzziness.” His point is that the 
explanation was deliberately complicated, and its meaning 
unclear. He thinks courts will be hearing that part of 
the opinion many times in the years to come. 

By winning this point, Ex-Secretary Oscar L. Chapman, 
who initiated the Roanoke Rapids case, was partially 
vindicated. The court upheld Chapman’s premise that he 
had a right to take his fight to court, even though he 
was wrong in contending the water power site was reserved 
for the government. 


TECHNICAL NOTES 
ARCHER E. KNOWLTON 


Hydro bearings have become so reliable that they have in- 
dicated more than 300-year life despite frequent start-up 
in 20 seconds. Thus hydro is easily ready on a minute’s 
notice. 


Acid-washing of boilers with muriatic acid releases hydro- 
gen gas and there is risk of explosion unless precautions are 
taken. 


Electronic regulators can be designed for fast response by 
avoiding the characteristic dead-band of contact-making 
control of generator voltage. 


Stability indexes for steam turbogenerators should not be 
defined obliviously to those for water-wheel- and diesel- 
engine-driven generators. All three frequently have to work 
together. 


Distribution expansion is intelligently executed if it is 
known how much of today’s expenditures will be good for 
how long. 


Shrink-type plastic used on medicine-bottle tops might be 
a feasible material to spray on connector joints of alumi- 
num to seal them. However, the proprietary greases give 
lasting protection. 


Bare aluminum conductor for transmission has been put 
up by one company to the extent of 2500 miles. 


Repetition is a characteristic of operation and the one in 
particular that lulls alertness into complacency and careless- 
ness. 


Surface corrosion should be scraped off aluminum wire 
before installing new connectors on old wire. 


Service leads, series lighting circuits, secondaries and finally 
the smaller primaries will be the sequence for switch to 
aluminum on one large system. 





STATISTICS 


Billions of kwhr 
8.5 


How Much Electricity 


Does Industry Purchase? 


The total cost of fuels and electric 
energy purchased for use in manufac- 
turing plants during 1951 amounted to 
$4.8 billion according to the latest 
Annual Survey of Manufacturers re- 
sults just released by the Bureau of the 
Census. This 1951 figure represents 


Purchases of Fuel and Electricity 
by Manufacturers—1951 
Thousands of Dollars 


Purchases Purchases 
of Fuel & of 
Electricity Electricity 


Source-Edison Electric 


ELA 


Ss 


0 


N D 


Output Week Ended March 28—8,074,521,000 Kwhr 


Per Cent Change From Previous Year 


Mid. Cent. 


Ind. 


Total New 
US Eng. Atlan. 


March 28 $11.2 +12.5 +7.3 
March 21 +9.8 +116 +5.8 
March 14 +9.8 +118 +6.7 


Electric Power Statistics 


Peak Load (Million Kw) 
Capacity (Million Kw) 
Production (Billion Kwhr) 


Fuel Consumption 
Coal (Million Tons) 
Oil (Million Barrels) 
Gas (Billion Cu Ft) 
Sales (Billion Kwhr 
Residential 
Commercial 
Industrial ... 
Other 
Net Income Class A & B Companies 
($ Million) 
Estimated Dec. ‘53 Peak (Million Kw 
Kwhr per Residential Customer 
(12 Month Average) ‘ 
Revenue per Kwhr Residential ‘Service 
(12 Month Average 


Canadian Production (Billion Kwhr).... 


Business Statistics 


FRB Industrial Production Index? ‘ 

formes National Product Annual Rate 
$ Billion). 

E W 5 Industry Production 

ENR Construction Cost Index? 

BLS Consumer Price Index 


Index 


NEMA Insulation Materials Sales Index? 
NEMA Electric Appliance Sales Index?.. 


NEMA Household Refrig. Sales Indext 
Metal Prices (March 31] 
Copper, Conn. V., 
Lead, N. Y., 
Zinc, prime Western E. St 
Tin, Straits, qual. N. Y. Ib 
Aluminum, ingot, base price 
Nickel, base price 
Steel, billets, Pitts., 
Steel, scrap, No. 1 heavy, 


** Revised 


Louis 


* Preliminary + 1936—100 


West 


Rocky 


Cent. 


+-13.2 
+14.0 


Mount. 


+9.4 


+10.7 
+10.9 
8.5 


Pacific 
w Sw 
+25.0 
+19.2 
+12.3 


Latest Preceding Year 


Month 
Tao 
82.38 
36.66 
9.26 
27.40 


Month 
72.8 
82.05 
36.45 
8.22 
28.23 


10.49 
7.70 
60.06 
32.07 
9.82 
5.3/7 
14.90 
1.97 


99.24 
87.0 


2,169 


2.77¢ 


10.72 
8.52 
60.54 
31.20 
8.91 
5.21 
15.1] 
1.98 


79.81 
87.3 


2,155 


239° 


343.4 

130.0* 
U2. 
190.4 


643 
293 
192 


$.30-.34% 
13% 
1d 

1.20% 
20% 


Pitts., ton. . 


++ 1949=100 


5.66 


ee 


27) 


0 


1.21 
20% 


.60 
59.00 
45.00 


2.77¢ 
5.54 


342.6 
129.8** 
] iz3.' 
190.7 
655 
268 
147 


2-.33 
13% 


Ago 
70.4 
75.97 
34.20 

9.90 
24.30 


9.87 
6.07 
02.27 
29.72 
8.87 
4.99 
13.90 
95 


88.74 
88.5 


2,004 


2.81¢ 
5:27 


218 


337.4 
124.4 
114.8 
189.1 
548 
233 
153 


24% 
19 
19% 
1.21% 
19 
.56Y 
56.00 
45.00 


ttt Unadjusted 


Food and kindred products 


Tobacco manufactures 

Textile mill products 

Apparel and related 
products 

Lumber and products 


Furniture and fixtures 

Paper and allied products 

Printing and publishing. 

Chemicals and allied 
products . 

Petroleum and coal 
products 


361,412 
7,753 
208,445 


52,073 
125,060 


35,507 
259,483 
64,004 
436,103 


187,753 


149,930 
3,042 
111,643 


32,198 
46,638 
19,789 
67,649 
44,490 


142,871 


40,677 
Rubber products 30,698 


56,046 
Leather and leather 


products 


Stone, clay, glass ‘products 


Primary metal products 

Fabricated metal products 

Machinery (except 
electrical) 

Electrical machinery 


Transportation equipment. 


Instruments, related 
products 

Miscellaneous 
manufactures 


27,635 
360,157 
1,917,893 
158,594 


199,143 
90,662 
179,253 
19,365 


61,094 


All Industries . .4,807,435 
Source: Bureau of the Census 


81,771 


101,614 
52,073 
91,331 


9,988 


35,133 
1,458,481 


an increase of 14% over the $4.2 bil- 
lion cost for 1950. These figures do 
not include fuels and electric energy 
produced and consumed in the same 
establishment, for which no data was 
collected. They also exclude the cost 
of fuels used as a raw material, such 
as coal used in making coke. 


Purchases of Electric Energy 


by Manufacturers—1951 


Food and kindred products 

Tobacco manufactures 

Textile mill products 

Apparel and related 
products 

Lumber and products 


Furniture and fixtures 

Paper and allied products 

Printing and publishing 

Chemicals and allied 
products 

Petroleum and coal 
products 


Rubber products 

Leather and leather 
products 

Stone, clay, glass products 

Primary metal products 

Fabricated metal products 


Machinery (except 
electrical) 

Electrical machinery 

Transportation equipment 

Instruments, related 
products 7 

Miscellaneous 
manufactures 


All Industries 


Millions of 
Kwhr 


11,085 
202 
11,184 


3,199 


1,133 
8,203 
2'514 


18,453 


5,150 
3,149 


627 
8,667 
42,893 
5,591 


7,422 
4.487 
8,134 


662 


2,115 
146,531 


Source: Bureau of the Census 


* Withheld 


April 6, 


Millions of 
Dollars 


149,930 
3,042 
111,643 


32,198 
46,638 


19,789 
67,649 
44,490 


142,871 


40,677 
30,698 


11,671 
89,452 
295,823 
81,771 


101,614 
52,073 
91,331 


9,988 


35,133 
1,458,481 
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FINANCIAL 
‘54 Vote Set on PUC Change 


Amendment extending Colorado Commission’s jurisdic- 
tion rejected by voters in ‘52 will be submitted again next year 


Colorado voters, who said “no” last 
fall, will be asked again in 1954 to 
vote on a _ proposed constitutional 
amendment to give the state Public 
Utilities Commission authority over all 
utilities except those municipally 
owned (EW, Dec. 8, 1952, p 46). 


Amendment on the Ballot... The cur- 
rent legislature has approved a resolu- 
tion placing on the ballot again the 
amendment which was turned down 
by a vote of 173,652 for to 203,732 
against. The amendment vote was light 
compared with the 625,286 who cast 
presidential ballots in Colorado last 
fall. 

“There was confusion and we didn’t 
get our story over,” said Jerry Maho- 
ney, secretary of the Colorado PUC, in 
reviewing the defeat of the amendment 
which supporters feel will bring order 
to a chaotic situation in the regula- 
tion of utilities in Colorado. 

John R. Barry of Denver, former 
PUC commissioner and a booster for 
the amendment, said the present rate- 
making and utility regulation system 
in Colorado is “ridiculous.” 


14 Home Rule Cities ... There are 14 
home rule cities in Colorado, which 
under the state constitution have au- 
thority to regulate all utilities, except 
the Mountain States Telephone & 
Telegraph Co. Under a February, 
1952, decision of the Colorado Su- 
preme Court the telephone company is 
now regulated by the PUC. 

The home rule cities, including Den- 
ver, have most of the population in 
Colorado. Figures prepared by Barry 
in 1950 show in that year the PUC had 
jurisdiction over electric service to 
38% of the state’s residents. The other 
68% of Colorado’s residents were in 
home rule cities outside PUC regula- 
tion. Approximately the same per- 
centage applied to telephone service. 

The present confusion over who has 
the authority to regulate utilities in 
Colorado has resulted in the Denver 
Tramway Co going into U. S. District 
Court to obtain decisions granting rate 
increases for it. A tramway request 
for a raise from its present 12¢ fare 
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to 15¢ is being argued in a federal 
court. 

Public Service Co of Colorado, 
which serves Denver, gained its last 
rate increase through a 20-year fran- 
chise granted the utility by the voters 
in 1947. 


Denver PUC Proposed . . . Denver’s 
City Council has proposed a charter 
amendment, to be voted on in a special 
election June 16, which would estab- 
lish a municipal PUC to regulate all 
utilities within Denver. 

Barry, an attorney who served on 
the commission from 1947 through 
1951, said a constitutional amendment 
approved by the state voters would 
take precedence over any local char- 
ters and the passage of the amendment 
in 1954 would vest all authority for 
utility regulation with the state PUC. 

Barry said the state agency has the 
qualified staff necessary for making 
rate studies and that the home rule 
cities, with the exception of Denver, 
do not have the financial resources or 
personnel for making adequate rate 
analyses. 

Mahoney said all utility firms in 
Colorado “as well as all the attorneys 
who practice before the commission 
are in favor of the amendment. They 
realize the acute need and necessity 
for regulation of utilities in the state 
by one body. Our job now is to en- 
lighten the public.” 


PUD’s Demand Hearing 
on WWP-Puget Merger 


Public hearings on any application 
for a transfer of licenses from the 
Puget Sound Power & Light Co to 
the Washington Water Power Co 
have been demanded by the Wash- 
ington PUD Association, according to 
Chauncey Price, president of the PUD 
group. 

The companies are seeking to effect 
a merger which would give private 
power a much better chance for suc- 
cess in a state which has been going 
increasingly to public power for many 
years. 


The PUD group has asked the 
state’s Congressional representatives 
to intercede with the Federal Power 
Commission for public hearings in the 
event of a proposed transfer of license. 
This undoubtedly will be the first step 
in a bitter attempt to halt the merger. 

Public power leaders believe that, 
should WWP succeed in taking over 
Puget, it next would attempt to absorb 
Pacific Power & Light Co, now oper- 
ating in southeastern Washington and 
Oregon. They profess to fear that 
private power then also might seek 
to acquire the transmission system of 
the Bonneville Power Administration, 
and perhaps even the Bonneville and 
Grand Coulee power plants. 

These same leaders complain that 
the merger, if it goes through, will 
be financed through a 65% “write 
off” allowed WWP by the Office of 
Defense Mobilization on its $34- 
million Cabinet Gorge Dam and by a 
general rate increase allowed the com- 
pany. They predict further rate hikes 
if merger becomes effective. 


FINANCIAL BRIEFS 


San Diego Gas & Electric Co is plan- 
ning to sell additional common stock 
by mid-year . . . Cincinnati Gas & 
Electric Co has received Ohio Public 
Utilities Commission approval to split 
its common stock two-for-one and to 
change the par value from $17 a share 
to $8.50. Commonholders will vote 
on the proposal on April 22 . . . Cen- 
tral Hudson Gas & Electric Corp 
stockholders have voted to increase 
authorized common stock to 3,101,- 
004 shares from 2,101,004. 


Pomeroy, Iowa, citizens vote 298-to- 
4 to renew the Iowa Public Service Co 
electric franchise for another 25 years 
... “The Allyn Analyst” published by 
A. C. Allyn & Co, 44 Wall Street, 
N. Y., has named Wisconsin Public 
Service Corp as the utility of the 
month .. . For a copy of “National 
Directory of Financial Public Rela- 
tions Counsel,” showing the accredited 
list of firms and individuals handling 
the various techniques in financial 
public relations for industrial corpora- 
tions and financial institutions, write 
Weston Smith, Survey Director, “Fi- 
nancial World,” 86 Trinity Place, New 
York 6, N. Y. 





Hearing Put Off 
. . . by Oregon’s PUC Com- 


missioner Heltzel on consumer 
complaint attacking steam 
cost surcharges by PGE 


Oregon’s Public Utility Commission 
has postponed a hearing on a con- 
sumer complaint attacking abnormal 
steam cost surcharges by Portland 
General Electric Co in a move that 
may permit amendment of the com- 
plaint to bring two other private 
utilities within the scope of any PUC 
investigation of the problem. 

The postponement was asked by 
Rep Monroe Sweetland, who filed the 
original complaint against PGE as a 
consumer. 


Three Motions Filed... In his latest 
move, the Clackamas County Demo- 
crat has filed three motions. One asks 
the PUC to allow broadening of the 
hearing to include al! three of the 
utilities that levied surcharges from 
11 to 20% on billings in order to 
recoup high steam generation costs 
imposed by the September-January 
hydroelectric shortage. The second 
asks the commission for a determina- 
tion of proceedings. This motion re- 
quired Commissioner Charles Heltzel 
to rule whether PUC will be the in- 
vestigator and the utilities assigned the 
burden of proof that surcharges are 
proper and fair, or whether Sweetland 
and any other consumer must carry 
this burden 

In his third request, Sweetland asks 
appointment of “competent and dis- 
interested attorney” as counsel for 
consumers because amounts involved 
in the individual surcharges are “in- 
sufficient to warrant expense of hiring 
counsel or securing experts” but the 
total on all classes—estimated in ex- 
cess of $3 million in Oregon alone— 
does justify the hearing. 


Others Named ... The other utilities 
are Pacific Power & Light Co and 
Mountain States Power Co, the latter 
already having been named in com- 
plaints filed separate from that by 
Sweetland. Under Oregon PUC code 
the two utilities have 20 days from 
the March 20 motion date in which 
to answer Sweetland’s bids to include 
their operations in the hearing which 
may result from the action against 
PGE. Heltzel indicated, however, he 
(Continued on page 169) 





Today in Utility Finance 
YIELDS (%) 


Common Stocks 
Quantity. . 


1953 
March 
END OF QTR. 
. leer 3.2 
4th 195 99 3.0% 
ROR Mis oncanne .99 3 
2nd 1952...... .95 3 
Data: Reis & Chandler, Inc. 


EARNINGS 


Company 


Earnings Per 
Common Share 
1953 1952 


Period 
Months Ended 


Feb. ,810,536 $11,308 , OF $ 
Feb 3,363,131 2,393 , 22 

Feb. .269,929 4,824, 

Feb 2,306,814 10,131, 

Feb 9,128,931 7.300 , 26 

Feb . 183 , 875 767 155 
Feb. 3,251,892 2,537 .{ 


Net Income 
953 1952 


Alabama Power. . . 

Arizona Public Service 

Arkansas Power & Light 

Georgia Power 

Houston Lighting & Power. . 

Iowa Southern Utilities 

Louisiana Power & Light 

Middle South Utilities, 
dated 

Minnesota Power & Light 

Mississippi Power & Light 

Southern Co, consolidated 

Virginia Electric & Power. 


fad tet ped od dd pd 
toronrototon | 


consoli- 
Feb. 3,738,064 ,827 96 
Feb. 3,429 391 : 
Feb 3.700, 
Feb 20,796. 
Feb , 930 , 93 


tototororo 


1952 


Dec $27 .340,¢ 
Dec. 538.15: 
Dec .917,§ 
Dec. O41 , 396 
Dec ,O84 , 5 
Dec 5,978,438 
Dec 734, 
Dec. 939 ,5 


American Gas & Electric, 
solidated 
California-Pacific Utilities 
Central Illinois Electric & Gas 
Duquesne Light ; Swrorat 
Iowa Southern Utilities ; 
Kansas City Power & Lig ht 
Nort h American, consolidated. 
Nort hwestern Public Service. . 
Sacramento Municipal Utility 
District ; 
Sout hern California Edison _ 
Sout hwestern Gas & Electric 
Union Electric of Missouri, con- 
solidated 2 Dec ,886,288 13, 
Western Light & Telephone 12 Dec. 995 ,607 
Note Figures shown for the last 13 companies have been audited. (a) Based on 594,721 shares in 1953 
and 538,495 shares in 1952; (b) Based on 17,082,774 shares in 1953 and 16,072,159 in 1952; (c) Based on 
average number of shares outstanding; (e) Based on 704,000 shares in 1952 and 640,000 shares in 1951; 
(f) Based on 584,029 shares in 1952 and 479,731 shares in 1951; (@) Based on 2,224,540 shares in 1952 and 
1,906,748 shares in 1951; (h) Net revenue; and (i) Based on 6, 600.000 shares in 1953 and 6,012,500 shares 
in 1952 and excluding tax reduction due to amortization of emergency facilities 
Amount of 


FINANCING 


Company and Description (000) 


con- 


tohorotototonsry 


Dec. 2,440, 189(h) 2 
Dec 23,970,515 19,12 
Dec 3.826.744 3,26 


— 
rotor 


Yield to 
Public 


Offering 
Price 


"WEEK OF MARCH 26-APRIL 1 
Bonds 


Public Service of Oklahoma—Ist mtg 33<% due 1983 
SS ATT a eee 


Common Stock r 

Kentucky Utilities—208,057 sh (being offered commonholders on 
1-for-10 basis, record March 20 to expire April 13) 

California Electric Power—136,249 sh 

Central & South West Corp—606,084 sh (being offered common- 
holders on 1-for-14 basis, record April 1 to expire April 20) 

Fitchburg Gas & Electric—23 ,698 sh (being offered to common- 
holders on 1-for-5 basis, record Mar 26 to expire Levey 13 with 
an oversubscription privilege) 


$6 090 


$3,849 
1,418 


12,425 


SCHEDULE FOR APRIL 
Bonds 
California Electric Power—lIst mtg due 1983 
Brockton Edison—Ist mtg due 1983. 
Florida Power & Light— lst mtg due 1983. 
Kentucky Utilities—Ist mtg due 1983 ; 
Texas Electric Service—I1st mtg due 1983 
New Orleans Public Service—Ist mtg due 1983 
a Central Power & Light—Ist mtg due 1983 
Blackstone Valley Gas & Electric—I1st mtg due 1983 
Detroit Edison—Ist mtg due 1988... . 


Preferred Stock 
Texas Electric Service—100,000 sh no par 
Louisiana Power & Light—60,000 sh $100 par. 


Common Stock 

Southern Co—1,004,869 sh (to be offered to commonholders on 
1-for-17 basis, record April 16 to expire May 7).... 

Middle South Utilities—475,000 sh (to be offered commonholders 
on 1-for-14 basis, record April 8 to expire April 28, with an 
oversubscription privilege) 

Oklahoma Gas & Electric—241,195 sh (to be offered common- 
holders on 1-for-10 basis, record about nae 16 to expire ws 4, 
with an oversubscription privilege) 


Bid Date 
April 6 
April 7 
April 7 
April 7 
April 13 
April 14 
April 14 
April 21 
April 28 


April 13 
April 21 
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AVERAGE LOAD 


TTS 
LOAD FACTOR=="" =56% — 


90,000 


‘4 WITH CONTROL 


AVERAGE LOAD 


ee y 


LOAD FACTOR=~-~ =60% 


84,000 


| 


7.1% INCREASE IN SYSTEM LOAD FACTOR 


LOAD FACTOR IS DERIVED FROM THE RATIO OF AVERAGE LOAD TO PEAK LOAD—OFF PEAK CONTROL DIRECTLY EFFECTS L. F. INCREASE. 


Increasing Your System Load Factor— 
An Important By-product of Off-peak Control 


A controlled electric water heating load increases con- 
siderably the load factor of most systems—here are the 


facts about an 


Load factor, the ratio of average 
load to peak load, is a clear in- 
dication of the financial yield on a 
system investment. The more kilo- 
watt hours sold without exceeding 
a given peak demand, the greater 
becomes the return on system in- 
vestment. 


A MATTER OF ARITHMETIC 
For example: a substation serves 
100,000 customers. 10,000 have 
water heaters and 30,000 have 
electric ranges. Assume an average 
load of 50,000 kw and a peak load 
of 90,000 kw (without control). 

50,000. 

~ 90,000 — 56% 
If the 10,000 water heaters are 
controlled from 5-10 P.M. the 
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important 


off-peak control benefit. 


peak load is reduced by 10,000 x 
0.6 kw per heater (the diversified 
demand for the average water 
heater today) or 6000 kw. Thus, 
peak demand is lowered to 84,000 
kw. Therefore: 

50,000 


: 9 
New L.F. = 84,000 = 60% 


With off-peak control this repre- 
sents a 7.1% improvement of the 
load factor—a substantial increase 
in the economic efficiency of the 
system. 


TWO TYPES OF CONTROL 
The two most popular methods 


of control are time switch and 720- 
cycle. Time switch and 720-cycle 
control are not incompatible on 
the same system. In some instances 
the results of the system study in- 
dicates that both types should be 
used for the greatest savings. A 
system study must be made to 
evaluate an individual system. 


FOR MORE INFORMATION 


Call your nearest General Electric 
Apparatus Sales Office, where a 
G-E representative will be glad to 
show you the new color slidefilm 
“The Economics of Off-peak Con- 
trol”—and will discuss off-peak 
control in terms of your own sys- 
tem. Or write for Bulletin GEA- 
5819 to Section 603-145, General 
Electric Co., Schenectady 5, N. Y. 
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NEW GENERAL ELECTRIC 
INTRODUCES A BRIGHTER 


FIRST INSTALLATION of new Form 206 luminaires 
was made in December, 1952, by Dayton Power and 
Light Company, at Oakwood, Ohio. A total of 52 Form 
206 luminaires light the city’s main business street. 


7 — 
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FLUORESCENT LUMINAIRE 
PATTERN 


BROADER LIGHT 


Form 206 Maintains High Light Output 
Regardless of Temperature Changes 


Now General Electric Engineers have made possible the finest whiteways 
in the world with the developme nt of the new Form 206 Fluorescent 
Luminaire. Its high light output is held constant throughout a broad range 
of temperature, maintaining the lighting effectiveness in any weather 
conditions and throughout all hours of the night. The new six-foot “Rapid 
Start” G-E fluorescent lamps are designed spec ihe ‘ally for outdoor operation. 
They require no starters, have no starting flicker, and light within a 
second after being turned on. With its broad: bright light pattern, partic- 
ularly effective on wet pavements, the Form 206 Pluovesceant Luminaire 
sets an entirely new standard of modern street lighting. 


NEW, EASY INSTALLATION. Designed for speed, simplicity, and econ- 
omy of installation, the Form 206°s bracket is an integral part of the 
fixture. There are no guys, trusses, or supports. The entire unit, including 
bracket, weighs about 100 pounds, and is less than seven feet long. 


NEW MODERN APPEARANCE. Because all wiring can be internal, 
appearance of the new Form 206 can be free of unsightly wire loops. The 
Form 206 Luminaire can house its ballast, eliminating pole mounting. 
D oD 
Natural aluminum housing and clear plastic globe in sleek, clean desigr 
Natural al I g and cl lastic glot leek, clean design 
make a dramatic, modern addition to any city’s main business streets. 
NEW ECONOMICAL MAINTENANCE is assured with lamps rated 7500 
hours for long, economical service, and the elimination of starters. A com- 
pletely enc losing plastic globe minimizes the effect of water, dust and dirt. 
inged at one end, it swings down and remains in 
Hi lat 1, it 1 1 aK 
position for fast easy servicing, when necessary. G7 NK 


FOR MORE INFORMATION contact your near- 7” any 5 Wry, 
est General Electric Sales Office or write for xq YEARS OF ELECTRICAL 
Bulletin GEC-963, Section 452-133, General ce eee 
Electric Co., Schenectady 5, New York. 


LOW MAINTENANCE COSTS are assured by features designed for rapid, easy 


servicing. Plastic globe, conveniently hinged, swings down for easy access by 
workmen. Maintenance costs are also reduced by this enc losing globe which 
minimizes water, dust and dirt problems. Luminaire is less than seven feet long. 


ELECTRICAL WORLD @ April 6, 1953 


FORM 206 LUMINAIRE is shown anal on 
G-E aluminum pole. Sleek luminaire design 
combined with internal wiring and elimination 
of external ballast adds beauty to city streets. 





HOW TO 


DESIGN CONSTRUCT OPERATE MAINTAIN 


Current transformers for cables . . . and for line conductors .. . 


Locate Circuit Grounds at Substations 


F. M. DUFF, The Detroit Edison Co, De- 


Co, has performed successfully in two 
troit, Mich 


field trials and is now being used suc- 
cessfully in substations. A current 
transformer method, the new scheme 


Advantages .. . From tests in the lab- 
oratory and field, and the experience of 
substation operators conclusions are 


An easier that the current transformer method 


method of locating 
grounds on lines fed from a delta 


system substation bus, developed in 
the laboratory of the Detroit Edison 


overcomes many of the disadvantages 
of the ground locating methods in use 
in the past. 


4800-v bus 


The current transformer method con locate high as well as low resistance 


grounds 


the bus the higher the I, reading. 


With a ground on X phase of line A, Ix = 
indicate currents read by the ammeter. 
sum of ly and |, of their respective lines. 
add directly and are read by the current transformer. 


== (ly + 1,). Dotted lines 
Currents In, Ic, and I» are the vector 
Since they are all in phase they 
The more lines on 


A small reading will be obtained on 


lines B, C, and D. This is the charging current to the individual line. 


of locating grounds: 

1. Is low in initial cost. 

2. Is easy to operate and results are 
easily interpreted. 

3. Detects high resistance grounds. 

4. Offers a good possibility of deter- 
mining the grounded phase by the use 
of an indicating wattmeter, eliminating 
the need for ground-detector potential 
transformers. 

5. Is rugged and simple and should 
operate indefinitely with minimum 
trouble. 


Type of Meter ... The new instrument 
is portable and consists of a split-core 
current tranformer, preferably using 
high permeability iron, and a rectifier 
type microammeter. It is particularly 
suitable for small, outlaying substa- 
tions where the total current to ground 
may be only two to five amp. 


How to Use . . . With a solid ground 
in phase X on line A (see diagram) the 
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ws YEARS OF ELECTRICAL 
~ PROGRESS LE. 


Fuseholder assembly showing 2 Downward pull on switchstick 
how fuse-link cable passes over inserted in hook-eye breaks 
lever arm of load-break device. fusible element of fuse link. 


would interrupt a low fault current. 


Bag Ss, ee 


When fuse link breaks, the cut- 4 After current interruption, fuse- 


out interrupts load current as it 


low-cost 


Cutouts—7.8 kv and 15 kv, 100-ampere 
ratings-- now feature an optional load- 
break device. With it, you can switch loads 
or sectionalize your distribution circuits 
with but little increase in your cutout 
investment. 


Fast, safer switching. The new load- 
break device operates by breaking the 
fusible element of the fuse link with arc- 
interruption occurring inside the fuse- 
holder tube. It provides fast, safer 
switching of either inductive or capacitive 
load currents up to the 100-ampere con- 
tinuous rating of the cutout. By sub- 
stituting load-break fuseholders for con- 
ventional fuseholders—both 2000-ampere 
and 5000-ampere ratings-—cutouts al- 


holder drops open removing 
itself from the circuit. 


New G-E Load-brea 


ready in service are converted to load- 
break operation. 


Liberal design of G-E cutouts for full- 
range current interruption makes them 
ideal for breaking load currents. It also 
permits an extremely simple load-break 
device that consists only of a stainless 
steel lever arm coupled to the cutout 
fuseholder. The load-break device has no 
awkward protrusions or parts to stick, 
bind or otherwise interfere with the 
dropout action of the cutout. And it does 
not interfere with fusing or inserting and 
removing the fuseholder by switchstick. 


For more information on this, and 
other cutouts, write to General Electric 
Company, Schenectady 5, New York. 


406-45 


e “Birdproof construction” 


k Cutout provides easy 
load switching ... sectionalizing 


Liberal design of G-E cutouts permits simple load-break device 


General Electric’s Open Dropout Fuse 


G-E OPEN DROPOUT FUSE CUTOUTS 
OFFER YOU MANY UNIQUE “EXTRAS” 


eliminates un- 
necessary fuse blowing. 


Close coupling of fuseholder to insulator, 


plus shock absorbers, reduces recoil 


stresses. 


Sealed upper end on fuseholder excludes 
water and controls expulsion gases. 


‘Hinge guides” eliminate side-sway, pro- 
vide positive contact engagement. 


Interchangeable standard and heavy- 
duty fuseholders — 2000-amp. and 5000- 
amp. interrupting ratings. 
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operator takes a portable instrument 
and closes the split core around the 
cable just under the pothead, repeating 
this on all lines fed from the bus. The 
cable that shows the largest reading 
on the microammeter is the grounded 
line. The whole operation requires 
only two to ten min, depending upon 
the number of lines from the bus. If 
the bus feeds only two lines the same 
reading is obtained on each line. In 
this case, the test can be made by clos- 


> 


2404 Ya 


4wire delta 


Links for 
phase 
shifter 


Variacs for 
current control 


TEST PANEL CIRCUIT and components were designed and built by 
Equipment under test is connected to the large 


the company. 


ing the section switch, tieing the bus 
with a fault to a bus feeding other 
lines. 

In a small substation, with only 
two lines off the bus, current tranform- 
ers will read the same regardless of 
which line is grounded. However, di- 
rection of current flow is opposite in 
the two lines. By using a zero-center 
wattmeter, and the  zero-phase- 
sequence voltage with a 45-deg phase 
shift from ground-detector potential 


5 6 
Current transformers 
to standord 


" OQ 
Loading transformers 
with tertiory windings 


transformers, the wattmeter can be 
made to deflect in the direction of the 
grounded line. Only one current trans- 
former on one of the lines is necessary 
for this operation. 

To determine which phase is 
grounded, a low-reading, single-phase 
wattmeter is used. Potentials are ob- 
tained from the instrument potential 
transformers by connecting three small 
one-to-one potential transformers to 
XYZ terminals on the switchboard. 


/solation 
transformers 


3 element 
rotating 
standard 


terminals of the loading transformers and its reading is compared for 
accuracy against the three element rotating standard watthour meter 


Test Panel for Checking Metering Equipment 


M. D. JESTER, Shop Foreman, Central 


Power 
Texas 


& Light Co, Corpus Christi, 


To test transformer metering equip- 
ment after assembling but before in- 
stallation, Central Power & Light Co 
has developed a test panel. It is used 
to locate errors in wiring, loose con- 
nections and other conditions that con 
tribute to inaccurate metering. 

The panel is connected to a 240-v, 
four-wire, Within the 


delta source. 


106 


panel are three specially wound trans- 
formers for obtaining numerous volt- 
ages. The primary windings have 
57.7% taps for connection to either 
wye or delta. Secondary windings have 
multiple taps for 120-, 240-, 480- and 
2,400-v output, and can be connected 
for delta or wye. 

Three loading transformers are con- 
nected to variacs, which adjust cur- 
rent output of the secondary up to 
1,200 amp. In addition, to these wind- 


ings, a 120-v tertiary winding is con- 
nected in delta to maintain load bal- 
ance between loading transformers. 

A three element watthour meter is 
used as a standard for comparison 
with the meter and equipment under 
test. Current is supplied to the stand- 
ard from reference current trans- 
formers that are connected in the cir- 
cuit of the loading transformers and 
changed to match the rating of those 
in the metering equipment under test. 
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MINIMUM SPACE required for 


new high ambient capacitor. Rack 
permits wall, ceiling or top of trans- 
former mounting— wherever there 
is space available. 


HIGH AMBIENT tcmperacures 
(up to 55C) do not affect perform- 
ance of this new G-E Secondary 
network capacitor. 


NEW G-E SECONDARY NETWORK CAPACITOR IS 
LOW-COST ANSWER TO HEAVIER SYSTEM LOADING 


Supplies 7.5 kvar at 216 volts and operates safely 
in temperatures as high as 55C 


This new General Electric secondary network capaci- 
tor not only improves poor voltage conditions on 
secondary network systems, but also reduces system 
investment per kilowatt of load. Specifically designed 
for power factor correction on secondary networks, 
this new capacitor meets the severe ambient condi- 
tions frequently encountered in network installations. 


Require minimum space—These new high-ambient 
capacitors require minimum space in transformer 
vaults, being approximately 17” long by 6” wide by 
20” high. Units weigh less than 75 pounds and may 
be handled without special equipment. 


Convenient mounting rack—A simple mounting rack 
is available which may be mounted on vault wall, 
ceiling, floor, or on top of the transformer. This rack 
holds six capacitor units, providing a total capacity 
of 45 kvar. Provision is made for mounting individual 
capacitor fuses. 


Operate in high ambients—These new G-E capacitors 
are designed to operate safely in ambient tempera- 
tures as high as 55C (131F). Because of this high 
ambient rating, these units may be placed in vault 
areas where hot convection currents might preclude 
the use of normally rated capacitors. This means 
the units can be installed in practically any vault 
without requiring special ventilating equipment. 
Lower cost per kvar—G-E secondary network capaci- 
tors cost 12% less per kvar than any units previously 
available for 208-216 volts. By utilizing many ad- 
vanced design techniques, G-E engineers have pro- 
duced a secondary network capacitor that operates in 
high ambients (up to 55C) and is easy to install 
since it is small in size and light in weight. 

For full details on how these new capacitors can 
benefit your system, call your nearest G-E Sales Office 
or write General Electric Company, Section 441-2, 
Schenectady 5, N. Y. 


Glu can fil ‘your confidence in 
GENERAL @@) ELECTRIC 
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ENGINEERING REFERENCE SHEET 


Geometric Capacitance and Resistance 
Obtained for Cylindrical Electrodes 


E. W. GREENFIELD, Head, Electrical 
Engineering Dept, Division of Metallur- 
gical Research, Kaiser Aluminum & 
Chemical Corp, Spokane, Wash. 


Geometric factors—capacitance and 
insulation resistance—obtained in 
nomograph facilitate computation of 
wire and cable dielectric properties 
from the known constants of the mate- 
rial used. 

Equations show the various relation- 
ships solvable with each geometric fac- 
tor. The equations apply only to 
shielded cables or unshielded cables 
either immersed in water or having 
their surfaces wetted continuously by 
a film of moisture. Conductor diam- 
eters for non-round conductors should 
be based on equivalent 
perimeters. 


circles of 


Equations 


»X K yoo9 (megohms-1000 ft 


; X tan 6 


Capacitance, farads/ 1000 ft 
Geometric capacitance, farads 
10-*/1000 ft 

Conductor diameter, inches 
Dielectric loss, watts/1000 ft 
Dissipation factor 
Conductor-to-ground volts 
Charging current, amperes, 1000 ft 
Insulation resistance constant, so- 
called 

Insulation resistance, ohms-1000ft 
Geometric resistance, 
ohms-1000 ft * 107 


uu 


iu 


i i 


~ 


o 


c 
- 
ny 
e 
Cc 
oF 
vs 
a 
— 


Insulation 


Insulation resistivity, ohms-cm 
Dielectric constant 
Insulation thickness, inches 


Example: 

Given a 4/0, 19/0.1055 in. cable with 5/64- 
in. P.V.C. insulation. 

To compute the insulation resistance and 
capacitance for 1000-ft length immersed in 
water at 25 C. 

Known constants are: 

Dielectric constant (SIC) of PVC = 6.5 
Insulation resistivity (p) at 25 C = 
10% ohm-cm 


o 9° 
> WwW 


@ 


Conductor Diameter, 


-9o 99 
ow 


°o 


Using the nomogram, join point on con- 
ductor diameter scale at 0.528 in. with point 
on insulation thickness scale at 0.078 in. 
At intersection on central scale read: 

Ry = 13.3 X 1077 
Co = 66 X 10° 
13.3 x 10°77 k 10° 
10! 


= 1330 megohms —1000 ft 
Capacitance = 66 X 10° X 6.5 = 4.29 X 
107 farads/ 1000 ft 
Charging current and dielectric loss can 
then be computed given voltage to ground, E, 
and dissipation factor, tan 6. 


Insulation resistance = 
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Revolutionary design, plus rigid quality control, gives assurance that... 


Magnetic Suspension System of I-50 Meter 
Eliminates Need for Bearing Replacement 


Magnetic suspension of the rotor in General Electric’s I-50 watthour meter 
continues to prove its ability to eliminate bearing maintenance. 

First, by life tests on bearing systems. For example, in one series of such 
tests, the systems were subjected to 142,000,000 revolutions at 79 times 
normal side thrust—equal to 115 years of normal meter service. No wear 
could be measured on the graphite guide bushings. 

Second, by life tests on complete meters. Carried on for more than ten 
years, these tests continue to show excellent stability of meter calibration 

proving that bearing friction remains unchanged. 

RESULT: All bearing maintenance is eliminated. The cost of replacing 
bearings can be saved. The magnetic-suspension system is undoubtedly the 
only system that offers this service-free performance ... and the resulting 
dollar savings. 

FOR MORE INFORMATION on the G-E certified I-50 watthour meter, see 
the color movie, ‘‘Accent on Accuracy.’ Call your nearest G-E representa- 
tive or write General Electric Co., Section 601-96, Schenectady 5, N. Y. 


Gu Can pr your confuilence tn — 
GENERAL @@ ELECTRIC 


RETARDING MAGNETS are positioned 
to reduce side thrust. Total pressure 
is 1/2000 of that in jeweled-bearings. 


ROTOR is accurately set with this pro- 
jection equipment. Stable suspension 
magnets maintain this high accuracy. 


TOTAL SIDE 
THRUSTS 


TOTAL SIDE 


SIDE THRUST DUE 
TO STATOR THRUSTS 
“ 


SIDE THRUST OUE TO 
RETARDING MAGNETS 


SIDE THRUSTS DUE TO 
RETARDING MAGNETS 


MAGNETIC SUSPENSION eliminates all 


vertical bearing pressures. Alignment is 
provided by resilient steel guide pins. 


NOISE TESTS prove that the I-50 is 
quieter than any other meter—another 
benefit of “floating disk’’ construction. 





WALL SLABS LIFTED by crane lines to eyes screwed into nuts cast 
Holes are cemented over after wall slabs are in place 


in concrete. 


SIMPLE FORMS serve the purpose for pouring columns. Roof trusses 
are set in supports that are cast in concrete wall slabs 


pleasant appearance. 


COLUMN REINFORCING RODS between wall slabs are extended to 
top of wall by welding extension rods to those cast in foundation 


FINISHED BUILDING was constructed in minimum time and has 
Roof consists of standard roofing material 


Pre-Cast Concrete Slabs Reduce Building Cost 


S. J. WARD, Superintendent of Substation 


Construction, Houston Lighting and 
Power Co, Houston, Texas 


Pre-cast concrete slabs, used by 
Houston Lighting and Power Co, 
speed construction and reduce costs 
of small buildings that house substa- 
tion control equipment. Because many 
of the slabs are identical in shape 
and size, forms are reused, reducing 
costs for building forms. Slabs are 
poured in a horizontal position which 
eliminates most of the bracing that 
would be required if concrete walls 
were poured in place. 

Foundations are poured in the usual 
manner. When pouring foundations 
reinforcing rods are set in the con- 
crete at the corner and along the sides 
with spacings such that the pre-cast 
slabs fit between the reinforcing rods. 


110 


Rods are extended to the top of the 
wall by welding additional lengths of 
rods to those extending above the 
foundation. Reinforcing rods in the 
wall slabs also extend beyond the 
concrete and are spaced evenly in 
each slab so that protruding rods from 
adjacent wall sections can be welded 
to each other and to the reinforcing 
steel for the column between wall sec- 
tions. 

Slabs are raised by eyes that are 
screwed into nuts set in the concrete 
when it is poured. These are covered 
over with concrete when the wall is 
in place. Slabs fit into a groove in 
the foundation to provide a weather- 
proof joint. 

When the wall slabs are in place 
they are braced with single timbers 
at each end. Forms are built and 
columns between slabs are poured in 


the usual manner with provision be- 
ing made for expansion. Pouring of 
the columns completes the wall con- 
struction. 

There are no windows. Doors are 
hung on frames set in the wall slab 
when it is poured. Ventilating louvers 
are also set in the wall slab when it is 
poured. 

Foundation and wall concrete can 
be poured at the same time so that 
curing of the two can take place 
simultaneously if completion date is 
an important factor. 

Roofs of these buildings are sup- 
ported by steel beams or trusses. If 
beams are used they are set in the 
wall columns when they are poured. 
The roof itself consists of 10-ft, pre- 
cast concrete members that are set on 
the roof trusses or beams and covered 
with standard roofing materials. 


April 6, 1953 @ ELECTRICAL WORLD 





eovwese Fewer wee SY owe Feewyee eS Vw. 


RETARDING MAGNETS RETARDING MAGNETS 


The Standar 


DBLTA-STAR’S 
K-40 


Outdoor Vertical Break 


SWITCHES 


7.5 KV TO 330 KV 
400 TO 5,000 AMPERES 


—Throughout the entire line from 7.5 KV to 330 KV 

and from 400 to 5,000 amperes, the same principal of blade 

mechanism is used. One 45-degree blade actuating mechanism 

replaces arrangements of cranks, levers, links and cams; converts 

motion of operating insulator to a vertical lifting and rotating movement 

of the blade in just the right sequence and under positive control at all times. 


ends of the floating tubular blade. Current carrying members function independently of pressure 


i) 
, , ype MK-40 
— High pressure silver to copper contacts at both 23 KV-600 amp 
ean 
applying members, the simple and logical way to eliminate flexible shunts. 


— Designed throughout the entire range with an absolute 
minimum number of current interchange surfaces. Direct line from contact to contact. All parts in plain 
view for visual inspection. 


-No design of Delta-Star Switches has ever been put into production 
on a calculated nis only. Complete laboratory tests are checked in the field under actual service conditions. 


Ask for Publication 5212 


WHEN YOU WANT THE BEST IN HIGH VOLTAGE SWITCHING EQUIPMENT SPECIFY DELTA-STAR 


DELTA-STAR ELECTRIC DIVISION 


H. K. PORTER COMPANY, INC. 
2437 FULTON STREET, CHICAGO 12, ILLINOIS 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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Design Transformer Trailer for Many Uses 


To shorten outages and reduce serv- 
ice interruptions during emergencies, 
system cutovers, and changing of pole 
and transformers, Boston Edison has 
developed a transformer trailer con- 
structed to provide the following: 

1. Adequate transformer capacity. 

2. Quick circuit connection. 

3. Usability around the clock ir- 
respective of traffic conditions. 

4. Safe towing at 25 mph by light 
truck or passenger car. 

5. Accessories included and carried 
on the trailer. 

A transformer rated at 50 kva, 
2,400-120/240v, was installed in a 
special tank, which was welded to the 
trailer frame. Rearrangement of ter- 
minal boards and bolting plates were 
the only changes made to the trans- 
former core and coil to install it. 

The transformer tank and cover are 
fabricated from %-in. steel sheets, re- 
inforced by full-length angle-iron at 
corners, cover edges and inside the 
bottom sheet, which also centers the 
in the tank. The 


core tank bottom 


112 


is of inverted tray construction with 
light channel-iron reinforcement. 
Cover bolting is through the angle-iron 
at the cover rim to similar tabs welded 
to the tank. Oil resistant synthetic 
rubber is used for gaskets. 

Bushings are arranged with the 
secondaries on the sidewalk side of the 
trailer, primaries on the street side, the 
latter protected by a rain hood. A 
temperature indicator is installed be- 
tween the two sets of bushings. The 
tank contains 33 gal of transformer 
oil, 22% above that supplied with this 
transformer rating. 

To provide quick circuit connec- 
tions primary and secondary neoprene- 
jacketed cables are permanently con- 
nected to transformer bushings. Pri- 
mary cable is ozone-resistant, No. 6, 
5-kv, in two 45 ft lengths; secondary 
cables consist of three 45-ft lengths 
of 4/0, 600-v conductor and a 12-ft, 
No. 2, ground cable rated at 600 v. 
A standard 8-ft ground rod, cut in 
two sections for storing on top of 
tongue channels, is used where connec- 


Trailer 
toil light ---» 


Outlets 


6 amp 
Flasher 
Secondaries 


‘120-6-v 
Transformer 


Transformer 
2,400-120/ 
240-v .*| 
To 6-v truck outlet 


40-N fuse 
Primary 


WIRING DIAGRAM of transformer trailer. 
All components are mounted on or enclosed 
in metal boxes, exccpt wiring and mast 


FIELD INSTALLATION of transformer trailer 
for use during construction or emergencies. 
This is one of the company’s five units 


tion to a neutral is impractical. 

A spruce mast, made in two sections 
and stored in the “U” of the tongue 
channels, is held up-right by a sleeve 
welded to the transformer tank. Hooks 
on the mast, 12 ft above the ground, 
provide clearances, especially when 
the trailer can’t be parked below dis- 
tribution lines. 

For operating the unit 24 hr a day, 
four sets of flashing lights are mounted 
on the trailer with red lenses at the 
rear and amber on the front. These 
lights, supplied from a 200-w, 120-6-v 
transformer, also show that the main 
transformer is energized. Convenience 
outlets are provided for connecting 
auxiliary equipment. 

Road running stability is obtained 
by constructing the trailer with a low 
center of gravity and a 48-in. width 
between tire centers. Common steel 
shapes, welded together, are used for 
the frame. Side members are short 
lengths of 3-in. standard pipe. Trans- 
verse members, welded to the pipe, are 
3x6-in. angle iron; the transformer 
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MANSFIELD ~~. OHIO, U.S.A. 
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“Rison or” 


IN CANADA; CANADIAN OHIO BRASS CO., LTD., NIAGARA FALLS, ONT. 
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This may seem strange --one of the 
biggest users of O-B suspension insula- 
tors (a carload a month on standing or- 
der) gets them for nothing and merely 
smashes ‘em up! 


Enough suspension units to build 
some 20 miles of 69-kv line, each 
month, go to our laboratory for des- 
tructive test. Such extensive research 
makes possible the location of a truly 
representative number of points on a 
characteristic curve of normal distri- 
bution, and permits scientific statistical 
analysis of production. 


Such costly vigilance pays off by tak- 
ing guess-work out of a product whose 
primary virtue is dependability. Be- 
cause we won't guess at the quality of 
O-B suspension insulators, you don’t 
have to. 
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Notes on Eagle Equipment = 
' Designed to save man-hours and money 
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TRAILERS 


--- IN A WIDE RANGE OF SIZES AND TYPES 


EQUIPMENT ENGINEERED BY AND FOR 


ADJUSTABLE LENGTH POLE 
TRAILER: easily adjusts to accom- 
modate poles up to 90 ft. long — 
a big trailer that does a big job. 
Center pole telescopes. Trails 
smoothly. Equipped with electric 
brakes on rear wheels. Get com- 
plete information on Eagle Trail- 
er Model 6450. 


FOUR-WHEEL LO-BED TRAILER: 
for easy loading and hauling of 
heavy bulky units, also suited to 
pole and general purpose hauling. 
Five ton capacity, overall length 
25 ft. 8 inches. Distance ground 
to low platform only 25!/2 inches. 
Equipped with electric brakes on 
rear wheels. Get complete infor- 
mation on Eagle Trailer Model 
6441. 


LIGHT-DUTY CARGO AND 
GENERAL PURPOSE TRAILER: 
light-duty, 1-ton capacity trailer 
for hauling one or two poles, 
cross-arms, pole hardware, etc. 
Has pole saddles front and rear 
and removable end boards. Get 
complete information on Eagle 
Trailer Model 7163. 


COMBINATION CABLE REEL 

AND POLE TRAILER: complete 
with bolsters, stanchions, cable 
reel saddles. Quickly converted 
into a pole trailer by removing 
cable reel saddles and installing 
bolsters. A practical dual purpose 
unit, requiring only one trailer 
license. Get complete informa- 
tion on Eagle Trailer PCP — 
W-PCP series. i 


Send today for the com- 
plete catalog of Eagle 
Line Construction and 
Maintenance Equip- 
ment — o useful refer- 
ence book. 


BODIES - TRAILERS 
DERRICKS - TOOLS 
ACCESSORIES 


UTILITY MEN EXPRESSLY FOR THEIR NEEDS 


EAGLE MANUFACTURING CO., Appleton, W: 


Division of The Four Wheel Drive Auto Co. 
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tank is supported on the 3-in. flange 
of the angle iron. Road clearance be- 
low the angles is 10 in. 

Two steel channels form the towing 
tongue. They are welded together at 
the towing hitch, bent to straddle the 
transformer tank and welded to the 
frame. Two accessories fastened to 
tongue are an adjustable support and 
two safety-hitch cable shackles. 

Front and rear storage boxes, and 
mudguards are fabricated from %-in. 
sheet steel. The boxes are spaced to 
create vertical flues on sides of the 
transformer tank. 

Fully equipped, the trailer weighs 
1,665 Ib. It is designed to be tongue 
heavy, requiring 75 lb to raise the 
tongue when it is parked. 


ARMATURE COILS were removed from 
generator with air driven chipping hammer 
more easily than with old method 


Chipping Hammer Aids 
Removal of Coils 


W. A. BUSSE, JR., Foreman, Equipment 
Repair Electrical Construction Depart- 
ment Shops and Tool Service Common- 
wealth Edison Company Chicago, Ill. 


Difficulty in removing old armature 
coils on a recent rewind job of a 
30,000-kva turbo-generator was over- 
come by using an air driven chipping 
hammer with a special socket adapter, 
designed to fit over the end of a 
tapered steel wedge. The coils were 
made up of 1x%-in. by *%-in. copper, 
19 turns per coil, 5 coils per pole, 
weighing from 500 Ib to 800 Ib each 


| and installed with a shellac binder. 


The old method of driving a tapered 
maple wedge with rawhide-faced ham- 
between the coil turns, did not 
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prove effective. The coils were so | 


large and tightly fitted into the slots 
that the wedge tended to bounce back 
after the blow. The air driven chip- 
ping hammer was more effective be- 
cause of the very rapid blows and the 
greater weight of the steel wedge. 
Time, labor and material were saved. 


DOUBLE-END LUG WRENCH can hold lug 
pad in line with or at right angles to wrench 


Socket Wrench Clamps 
Lugs for Tightening 


HAROLD GLICK, Meter Installer, Ohio 
Power Co, Lima, Ohio 


A double-end socket wrench fa- 
cilitates clamping high-capacity lugs on 
conductors for low-capacity metering 
installations. The wrench is especially 
helpful where the lug pad cannot be 
clamped in a “lock vise” while clamp- 
ing the lug on the cable because of 
close clearances. 

This tool consists of a 1% x %4-in. 
strap-iron bar with rectangular sockets 
at each end—one in line with and the 
other crosswise to the bar, which has 
an over-all length of 12.5 in. One or 
the other socket, whichever is most 
convenient in cramped space, can be 
used to hold the pad of a clamp-type 
lug to keep it from twisting while 
tightening the nut with a wrench. 

The socket wrench shown will fit 
only one size of lug pad although two 
sizes are used—one for 4/0 cable and 
other for 500,000 cir mil cable. This 
type of wrench will not hold a round 
pad. 

Clamping lugs on_ inside-cabinet 
meter installations entailed a number 
of problems. Use of the wrench over- 








POLE TOP SWITCHES 


Simple design 
means economical installation 


Bore two holes in a single crossarm, tighten two bolts, attach 
the conductors, and the switch is installed! No separate dead- 
ends, no “extra” insulators required. Saves man hours, saves 
installation costs. 

Simple design also means lower first cost, less maintenance. 
Insulator stacks are readily adjustable for line sag. Free-float- 
ing, self-aligning, silver-surfaced blades and jaws maintain 
proper contact under all conditions of sag adjustment. Switch- 
es can be used in vertical, horizontal or triangular mountings. 
The low-cost, trouble-free service rendered by KPF switches is 
attested by the many thousands in use throughout the world. 


wre ELECTRIC COMPANY 
1624 E. Alpine Avenue © Stockton 5, Calif. 
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BERMICO INSPECTION NEVER ENDS— 


For over 25 years, our quality control men have inspected every 
length of BERMIco Conduit from top to bottom, inside and out— 
looking for flaws. If there’s the slightest defect, the conduit is 
rejected at once. 

That’s just one example of the care taken to insure BERMICO’s 
high quality from raw material to finished conduit. 

Made by Brown Company from sturdy wood fibre, impreg- 
nated with pitch, BerMico Electrical Conduit is— 


*LIGHT * TIGHT * STRONG * WATERPROOF * UNIFORM 
*ACID-RESISTANT * SMOOTH INSIDE AND OUT 


For surest cable protection, be sure to specify 


ii kK R M I CO vex CONDUIT 


distributed by B R Ow N We 
WESTINGHOUSE Os 
Electric Supply Company COMPANY, Berlin, New Hampshire 
TEENS CORPORATION, La Toque, Quebec 


SOLKA & CELLATE PULPS * SOLKA-FLOC * NIBROC PAPERS 
NIBROC TOWELS * NIBROC KOWTOWLS * BERMICO SEWER 
PIPE, CONDUIT & CORES * ONCO INSOLES « CHEMICALS 


comes the following problems: |. The 
conductor must be close to its per- 
manent position before the lug is 
tightened to avoid straining connected 
equipment such as current transform- 
ers. 2. Lug must be clamped very 
tight to avoid heating. 3. Lug will 
twist out of any ordinary wrench 
when the hex nut is tightened, result- 
ing in damage and skinned knuckles. 
4. Lugs inside cabinets are usually 
rather inaccessible for clamping. 


Meter Accuracy 
Protected by Carrier 


A new type of meter carrier, de- 
veloped by Gulf States Utilities Co, 
Baton Rouge, La., has effected a con- 
siderable cost saving, eliminated break- 
age of meters in transit and insures 
that meters will retain their accuracy. 
The carrier is designed to accommo- 
date nine meters and can be arranged 
for either socket or A base meters. 

The principal feature, the shock ab- 
sorbing device, holds the meters in 
suspension on a coil spring assemble. 
When the truck wheels strike a rut 
and rebound violently, the spring ab- 
sorbs the shock, protecting the meter 
accuracy and preventing breakage. 

Another feature of the carrier is 
that it can be incorporated into a con- 
ventional utility truck body. This 
eliminated the necessity of having 
both service and meter trucks because 
the service body with the meter car- 
rier can be used for both. 

The meter carrier was developed by 
A. L. Faures and has patent applica- 
tion No. 285247. 
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Meet ... Mr. S. B. Griscom, Westinghouse Advisory 
Electric Utility Engineer, who will introduce, on the 
following pages, other experts on the Westinghouse 
Utility team to present pertinent facts on... 


Handling increased loads 
on your distribution system 
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A. W. PAYNE W. T. OTe A. C. MEIXNER W. W. SATTERLEE F. E. REIBER R. E. MARBURY 
Unit Substations Standardized Voltage Regulators Distribution Cutouts 
Substations Transformers 


L. C. BLEVINS 
Capacitors Meters 





“Long-term planning is a vital factor in 
assuring ease of handling increased 
loads. Let's talk to Wally Payne*.” 
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Manager, Unit Equipment Sales 
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Westinghouse Unit Substations make planning 
for load growth more practical 


Installed to meet today’s needs, they're readily 
adapted to handle tomorrow’s loads. 


This story shows how long-range thinkers in two Utilities used 
Westinghouse Unit Substations to solve one of their most press- 
ing problems—load growth. Essentially, they needed equipment 
that would meet today’s needs economically and still provide for 
future expansion. In each case, the great flexibility of Westing- 
house Unit Subs helped provide the answer. See how they did it. 


Unit substations aid southern Utility in long-range 
system planning. 


A leading southern company serves a city’s downtown section 

with secondary networks. A nearby fringe area was growing 

rapidly, but didn’t warrant an underground secondary network— 

yet. So they installed Unit Substations in an overhead primary 

network to provide reliable and flexible capacity for a growing 

load. As the secondary network is expanded, capacity of the pri- 

mary network is released to pick up load growth in other areas. 

The primary network Unit Substations can easily be modified to Automatic control for Westinghouse Under-load 

serve adjacent areas. They don't have to be rebuilt. Tap Changers is housed in weather-proof cabinet 
, mounted at a convenient height on the side of 

transformer. 
Eastern Utility finds Westinghouse Substations 
cheaper, easier to install. 


A big eastern Utility was growing fast. Westinghouse Unit Sub- 
stations were selected to serve a network in a heavily loaded urban 
area. Outlying sections are served by single-feeder Unit Substa- 
tions—the Westinghouse CSP" Power Transformer. The 2000-kva 
unit matched their feeder capacity. Now as an area grows, another 
CSP Power Transformer is installed . . . easily and efficiently. 

This company’s cost studies have shown that Westinghouse 
Unit Substations cost less to install. They take less space, are easier 
to relocate if loads shift, and cut down on zoning problems. 

It’s important to remember that Westinghouse can supply sub- 
stations of any type and size to serve all kinds of distribution sys- 
tems. Yet all are made from standard components. The purchaser 
gets the benefit of repetitive manufacturing techniques. 


Be sure to call Westinghouse when you’re 
expanding your system. 


Westinghouse has a veritable storehouse of experience in build- 
ing and applying unit substations. If you would like more in- ane , 
¢ y . ) Switchgear compartmentation provides safe oper- 
formation write now for B-4061. And, by all means, be sure to oat lee a aes 
- : 3 ating arrangement and accessibility for inspection 
call in your Westinghouse Representative when you're contem- 


and maintenance. Unit construction permits feed- 
plating a system expansion. J-60814 ers to be added readily to existing stations. 


Westinghouse 





“Let's consider the ‘rural side’ of this sub- 
station story. Wilbur Pyle, Sales Manager, 
Switchgear Devices, emphasizes this point...” 


Westinghouse Standardized Substations: one 
low-cost way to meet load growth in rural areas 


Thanks to a major Westinghouse development seven 
years ago, long-range planners in rural areas can now 
utilize highly economical equipment that brings much 
the same degree of flexibility and versatility provided 
in the Unit Substation. The Westinghouse Standard- 
ized Substation greatly simplifies system expansion and 
permits you to plan systems now that can readily be 
accommodated to future load growth. 

You can start now with a simple, Standardized Sub- 
station with single incoming line and three outgoing 
feeders. Then, as loads grow, you can easily switch to 
larger transformers. The strain bus construction leaves 
plenty of space for new equipment. If you establish a 
loop system, you can readily convert the incoming 
single-line structure to a multiple-line arrangement by 
building onto the existing structure. Similarly, you can 


easily add additional feeders if they should be needed. 
All this simply isn’t possible or practical with conven- 
tional substation designs. 

This flexibility of Westinghouse Standardized Sub- 
stations is a powerful factor when it comes to meeting 
growing loads. Another major advantage is their econ- 
omy of installation in the first place. You save up to 
10° in first cost. You don’t have a lot of troublesome 
engineering and purchasing problems. When loads ex- 
pand, you can get new substations in place far more 
quickly and inexpensively if you choose Westinghouse 
Standardized Equipment. 

Get in touch with your Westinghouse Office for more 
information on Westinghouse Standardized Substa- 
tions. And write now for booklet B-4697. J-60815 
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“Conducting an ‘on-the-spot’ discussion 
is ‘Mike’ Meixner, Manager Regulator 
Sales. He’s describing how to—" 


Westinghouse 


Handle 
increased loads 
... With 

faster regulation 


We all know there are many complex prob- 
lems associated with meeting increased 
loads. More intense—more frequent voltage 
variation on long feeders is one problem 
that can be greatly simplified with the new 
Westinghouse URL-16 Step Regulator! Here 
are some good reasons why— 

Voltage can be corrected faster with only 
sixteen 114° steps covering the entire 
20% range—a fact proved in actual field 
tests! 

The CJ-1 Voltage Regulating Relay gives 
fast, sensitive reaction to voltage variations. 
It will positively hold a +1 volt band! 

An important feature relating to low cost 
—is the direct-drive tap changer; its simple 
design eliminates springs, latches, shock- 
absorbing elements. Fewer moving parts, 
fewer operations mean accurate regulation 
—at reduced operation expense. 

Don’t forget—when you're faced with the 
problem of meeting increased loads—in- 
vestigate the Westinghouse pole-mounted 
URL-16 Step Regulator. You'll be impressed 
with the accurate, fast regulation, simple in- 
stallation and low operating costs. 

Get full information on the URL-16, from 
booklet B-5841. Write for it today! _J-10396 
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aspects of increased loads:” 


“Bill Satterlee* of the Transformer 


Division says this about the economic 


Change-outs to higher rated distribution 
transformers are now easier than ever 


With growing loads, you can count on an increas- 
ing number of change-outs to higher rated distribu- 
tion transformers. And the larger and heavier they 
are, the more costly the charge. That’s why West- 
inghouse Engineers have worked constantly to re- 
duce size and weight. The latest step forward is the 
Lowgrocap design. 

Over the past 18 years, Type “SL” (150 to 500 kva) 
Transformer size has been reduced 12%; weight cut 
30°C. From this, your saving in change-out expense 
is obviously substantial. 

The latest design, Lowgrocap . . . short for “low 
ground capacitance” . . . offers more than size and 
weight reduction. A simplified transformer design, 
it achieves, in a cylindrically wound coil, nearly 
straight-line distribution of surge voltages across the 
windings. Low ground capacitance (conversely, high 
layer to layer capacitance) eliminates oscillation of 
the surge within the winding, removing the need 


The old and the new. Black area behind the transformer 
outline indicates space required by a transformer of this 
rating just a few years back. Note hv bushings extend into 
lv bus. Old design required larger, more costly vault. 


“Division Engineer 


Westinghouse 


for complex insulation structures. 

In addition, Lowgrocap design offers these ad- 
vantages: Top and bottom frames of the core-coil 
assembly are oil-impregnated maple. Leads can be 
firmly secured without special stand-off insulators. 
With this arrangement, the tap changer is located 
above the assembly where it is easy to inspect and 
maintain through the handhole. The tank is com- 
pletely sealed with a welded cover, so that breathing 
and subsequent oil contamination is eliminated. 

Advantages like these not only make it easier to 
keep pace with your load problem, but they also do 
away with many common maintenance headaches. 
Westinghouse Transformers of Lowgrocap design 
are available 250 to 500 kva, 2400 to 34,400 volts, 
single phase; 150 to 500 kva, through 34,400 volts, 
three phase. Ask your Westinghouse Representative 
for full information, or write for Descriptive Bulle- 
tin 46-100-SL. J-70683 


PROJECTED VOLUME IN CU. FT. (1) 
TOTAL WEIGHT IN POUNDS (2) 


1930 1940 1950 1955 


Size and weight reduction. Upper curve shows how West- 
inghouse has cut size of the average “SL” Transformer 
from 102 to 90 cu. ft. of volume. Lower curve shows cor- 
responding weight reduction from 5550 to 3900 pounds. 





“Even small protective equipment can effect 
large economies. Fred Reiber, Manager, 


Distribution Apparatus Sales, is proud of this...” 


Now you can handle 
increased loads 
without changing cutouts! 


Westinghouse recently pioneered this major 
development—the cutout that lets you in- 
crease Circuit capacity without changing 
housings. All you do is instali a higher- 
rated door; and the lineman does this with 
a hook stick. Simplicity itself. Now when 
loads grow you can be spared the costly 
trouble of changing the entire cutout. 

This important development has been ap- 
plied to a wide range of cutout types and 
ratings. For example: 

For 5-kv service you can use these three 
doors in the same housings: The EA 50-amp 
door with 1200-amp interrupting capacity. 
The HC 50-amp door with 8000-amp inter- 
rupting capacity at 2.5 kv or 5000 amps at 
5 kv. The MC 100-amp door with 8000 and 
5000-ampere interrupting capacity. All are 
drop-out or non-drop-out as desired. Or you 
can use a disconnecting blade which doubles 
current-carrying capacity and, in effect, con- 
verts the cutout to a low-cost disconnect. 
This makes a total of seven doors which fit 
this housing. 

You know the higher-rated door will fit 
properly in a Westinghouse Cutout because 
the housing is Prestite® porcelain. This is 
made by a process that produces high di- 
mensional accuracy with excellent dielec- 
tric and thermal shock characteristics. 

Get more information on these new cut- 
outs that are so practical when loads in- 
crease. Write now for Descriptive Bulletin 


38-610. J-60816 
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“A new Westinghouse lightning ar- 
rester development has an important 
bearing on system growth. Here to tell 
about it is Ed Beck, Manager Lightning 
Arrester Design Engineering.” 


In the new LX Arrester 


100% higher short-circuit capacity...to meet system growth 


The new Westinghouse LX Arrester has the highest 
short-circuit capacity available today in an expulsion- 
type arrester—20,000 amperes at 3 kv. This is 100% 
higher rating than any other expulsion arrester. This 
means that you can apply LX Arresters today, with as- 
surance that they will be able to handle tomorrow's 
higher power-follow currents resulting from system 
growth. 

You can also make wider use of expulsion-type ar- 
resters, now that their range is extended. At 6 kv, the 
LX short-circuit capacity is 16,000 amps and at 9 kv, 
12,000 amps. 

Even though the LX has this high interrupting ca- 
pacity, it has Jow sparkover. This is due to its unique 


Westinghouse 


design. The original spark gap is a straight line. How- 
ever, as soon as the arc forms, it is forced into a spiral 
path, increasing its length. This reduces the actual cur- 
rent flow to a small fraction of the available fault cur- 
rent. It is current-limiting. Not only does this make for 
high short-circuit capacity, it greatly increases arrester 
life. 

Westinghouse also makes a complete line of superior 
valve-type arresters which have no short-circuit limita- 
tions at all. These LV Arresters have high surge and 
thermal capacity which enables them to handle both 
“hot” and “cold” lightning. 

Get more information on Westinghouse Arresters. 
Write for Descriptive Bulletins 38-140 and 38-150. 

J-60817 





“Ralph Marbury. Manager Capaci- 
tor Design Engineering, has another 
important consideration we're sure 
you will want to keep in mind.” 


Westinghouse Capacitors . . . 
the low-cost way to increase system capacity 


Nearly everybody uses capacitors in one way or an- 
other, but we venture to estimate that few Utilities 
have had time to make full use of their possibilities. 

Think about your own system as you read these 
stories because capacitors are by far the cheapest way 
to get more load-handling capacity. 

A southwestern company had a heavy inductive load 
from air conditioning and attic fans in homes. They 
studied the problem and decided the best bet would 
be small capacitors installed on the poles with the dis- 
tribution transformers. Thus the kilovars would be 
supplied right where they are most effective—close to 
the load. Westinghouse developed a 3-kvar unit which 
enabled them to add more home load without making 
any other system changes. We’re making these capaci- 
tors in volume now, and if-you have this kind of prob- 
lem, they're something to think about. 


Some of the biggest improvements now are being 
made with the Westinghouse Autotrol™, our auto- 
matically switched capacitor. A midwestern Utility had 
long lines serving spread-out areas. Loads were grow- 
ing, and new distribution transformers and new feed- 
ers were contemplated. A careful check showed, how- 
ever, that in eight of the 14 areas under study, heavy 
reactive loads were cutting down on line capacity. This 
Utility installed Autotrols in these areas and solved the 
problem—at only $5.66 per kvar—far cheaper than 
new lines and transformers. 

The complete line of Westinghouse Capacitor Equip- 
ment includes controls for every type of application— 
voltage, current, kvar or time. Write now for more 
information. Ask for Descriptive Bulletins 49-110-3 
and 49-310. J-60818 
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“Now Dick Blevins, Manager Meter Appili- 
cation Engineering will discuss some new 
metering developments and show you...” 


How to meter your increasing loads economically 


Westinghouse specializes in developing metering ters. You needn't use current transformers. The STU 


equipment that conveniently and economically handles 
increased loads. Here are some examples . . 


Now you can use a factory-built metering package 
with standard transformer-type meters in the 200-400- 
amp range. The Westinghouse Transocket® and its 
companion, the Trans-A-Mount® (for bottom connect- 
ed meters) contain current transformers, heavy current 
terminals, and a pre-wired socket—all in one handy 
box. The cost is only about half of the separate com- 
ponents and you're spared the assembly job. The fac- 
tory-built package occupies only half as much space 
and there is no sacrifice in accuracy. 

In the under-200-amp range, a similar advantage is 
also available. When the load rises above the normal 
100-125 amps, you can install a Westinghouse STU 
High-Capacity Socket for 50-amp, self-contained me- 


Westinghouse 


extends the range to 200 amp, single-phase and 175 
amp, polyphase. 

If your loads grow to the point where demand meter- 
ing is desirable, Westinghouse can help you again. You 
can convert all standard Westinghouse Watthour Me- 
ters to meter kw demand simply by installing an indi- 
cating or cumulative demand register. We make a com- 
plete line of both mechanical and thermal demand me- 
ters. An outstanding new development is the KCA 
polyphase combination watthour and thermal kva de- 
mand meter. Now, for the first time, it makes economic 
metering of kva demand on all loads practical. 

When you think of metering growing loads, contact 
Westinghouse. And write now for this new informa- 
tion: DB 42-800 covering sockets and DB 42-300 on 
types RW and RW-2 kw demand registers. 


J-40442 





“Here’s How Westinghouse 


helps Utilities build load...” 


LOAD BUILDING FACTORS 
| solliidacnsis | 


Increased loads don’t just happen! They’re the result of constant and out- 
standing effort by the Utility—backed by definite consistent manufacturer 
programs. Westinghouse, as one such manufacturer, executes a continuing 
load-building program. For instance— 


Apparatus and Appliance Development—The latest in research tech- 
niques, manufacturing, testing and distribution methods assure a constant 
flow of new and better electrical apparatus and appliances. 


Special Promotions—National and local promotional programs are regu- 
larly being offered for Utility “back-up” to generate interest in new and 
improved uses for electrical energy. 


Westinghouse Manpower—Well trained Westinghouse Engineers regu- 
larly work with thousands of industrial customers to develop new plant 
layouts, improved products and manufacturing techniques through in- 
creased use of electric power. 

All these things are designed to help build more load. You can be sure 
of their continuance—and long-term success. 

For more details on this subject or those presented on preceding pages, 
get in touch with your local Westinghouse Representative—or write direct 
to Westinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 

CP-1002 
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INDUSTRIAL APPLICATIONS 


MOUNTING METHOD using welded right angle bracket attached 
to lower chord of main steel trusses. Ballast is mounted on top with 
right angle conduit coupling directly to luminaire 


Fluorescent Mercury 


Aids Jig Assembly 


FRED E. COOPER, Lighting Application Engineer, Westinghouse 
Electric Corp, Seattle, Washington 


A new installation of 144 400-w fluorescent-mercury 
(J-H1) lamps in aluminum-processed high bay luminaires 
in the new jig assembly building at Boeing Airplane Co. 
No. 2 plant in Seattle, Washington, has reduced and 
simplified lighting maintenance and provided a warm and 
pleasing light. 

The new building will house large and small machine 
tools used to produce patterns, guides, and jigs of extreme 
accuracy used in the fabrication and assembly of parts for 
jet bombers. 

The 144 lamps and high bay luminaires are spaced on 
16-ft by 12-ft, 6-in. centers throughout the building, which 
is 100 ft wide by 300 ft long. The luminaires, in special 
quick-removal type hoods, are mounted 41 ft above the 
floor. Roof height is 55 ft. 

Average measured illumination on the floor after 500 hr 
of operation is 46 ft-c. 

Several factors influenced the lamp and luminaire se- 
lection: 


Relamping—A _ scaffold nearly 40 ft tall, mounted on 
wheels, must be used for lighting maintenance. This in- 
convenient means of access to the luminaires dictated the 
use of the fluorescent-mercury lamps with their long life 
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HIGH BAY luminaires with 400-w fluorescent mercury lamps provide 
46 ft-c average illumination on floor. Lamps give warm white light 
and will only require replacement every 9 months, compared with every 
6 weeks for incandescent lamps 


(6000 hr). The fluorescent-mercury lamps will require 
replacing every 9 months, whereas standard incandescent 
lamps would have required relamping approximately every 
six weeks. 


Cleaning—The special hoods permit instantaneous removal 
of reflectors complete with lamps when periodic cleanings 
are required. 


Pleasing Light—While having the advantages of high light 
output and long life typical of mercury-vapor lamps, the 
phosphor-coated fluorescent-mercury lamp produces, in 
addition, a warm, white light that is pleasing to the eye. 
The deep reflectors used provide excellent shielding for 
the lamps, minimizing the possibility of direct glare. Also, 
the large diffused-light source of the fluorescent-mercury 
lamps substantially reduces reflected glare as compared to 
incandescent lamps. 

Each luminaire is mounted on a welded right angle 
bracket that is attached to the lower chord of the main 
steel trusses. The ballast is mounted on top of the bracket 
and a short right-angle conduit coupling takes the leads 
directly into the hood of the luminaire. 

Principal factors determining the lighting arrangement 
were the spacing of structural trusses, and the high ceiling 
required to accommodate large machinery. 

For electrical distribution and control of lighting, the 
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building is divided into two duplicate sections. Three 
phase, 480-v power is supplied to a bank of three 15-kva 
dry-type transformers in each section through plug-in cir- 
cuit breakers in bus duct. 
overhead on racks. 


The transformers are mounted 
Delta-connected secondaries provide 
220-v 3-phase power to a bank of six 30-amp, 3-pole 


General Electric Co 
TUBULAR HEATERS on cutting knives of slitting machine eliminate 
edge-fraying when cutting acetate rayon into strips. Blades fuse minute 
strips along edges of cuts to prevent separation or beading 





psi, is accomplished with from 18 to 


safety switches and magnetic contactors. Each contactor 
controls 12 of the luminaires and ballasts. Local control 
of the lighting is provided by 120-v control circuits run- 
ning from the magnetic contactors to a small floor-level 
panel having six toggle switches. Engineering design of 
building was performed by the Austin Co, 


Heated Knives Cut Rayon 
Without Fraying 


The problem of edge-fraying when cutting acetate rayon 
into strips has been eliminated at the Philadelphia Pad & 
Binding Co., Inc., Philadelphia, Pa., by the use of a slitting 
machine having electric tubular heaters on the cutting 
knives. According to Earl Feinberg, company president, 
the product is moie uniform and far superior to the 
formerly-used method and there is no fire hazard. Produc- 
tion has been increased considerably during the 18 mo 
operation of this machine. 

The straight, electrically-heated blades of the machine 
melt razor-thin slits in the rayon as the fabric passes be- 
tween the blades and the rewinder platen roll. While 
cutting, the blades fuse minute strips along the edges of 
the cuts to prevent separation or beading. The edges cool 
instantly, and there is no danger of fused layers in the 
rewound rolls. 

The slitter units operate efficiently at speeds up to 250 
ft per min and can be set to slit to any width from % in. 
up, across the full width of the material. The Philadelphia 
Company’s machine has 100 heated knife units. The tubu- 
lar heater for each knife is rated 80 to 90 w and operates 
at 12 v from a transformer on the machine. 


feeders was increased from 100 to 


INDUSTRIAL BRIEFS. 


Cutting rubber with electrically-heated 





knives at Buxbaum Co, Canton, O. 
produces clean, sharp, accurate cuts 
with much longer blade life. On 40 
in, rotary cutting blades, 500-w strip 
heaters clamped on back of blade sup- 
plies sufficient heat to raise blade tem- 
perature to satisfactory level. Power 
is supplied through slip rings. Previ- 
ously, synthetic rubber (especially Bu- 
tol) was almost impossible to cut even 
with sharp knives. Power require- 
ments were high and proper sizing dif- 
ficult. G. W. Craiglow, Ind. Power 
Engineer, Ohio Power Co, Canton. 


Generating steam for making pellet 
feeds for livestock and poultry at J. B. 
Garland Co, Worcester, Mass., with 
60-kw steam of 50 


electric boiler 
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25 kwhr per ton off-peak. Increment 
cost for boiler is 11% cents per kwhr. 
With mill rated at 2 tons per hr, elec- 
tric cost of steam is well below the 
overtime labor cost of a large boiler 
unit. For daytime on-peak service 
the power cost is about 45 cents per 
ton against 30 cents off-peak. Heat 
losses for steam lines are practically 
zero as boiler is close to pellet mill. 
Livingstone Eng. Co, Worcester. 


Boosting voltage with two .75-kva 
10% booster transformers installed 
temporarily on two extremely long 
120-v_ single-phase circuits, made 
possible proper operation of water 
coolers at Heekin Can Company, Cin- 
cinnati, Ohio, prior to installation of 
new circuits. Low voltage had formerly 
caused operation of the thermal cut- 
outs on the coolers. Voltage at ends of 


110 v. T. V. Morrow, Power Engineer, 
Cincinnati Gas & Electric Co. 


Heating water pipes (60 ft) with two 
400-w, thermostatically controlled 
heating cables at Early & Daniel Co, 
Cincinnati, O., eliminates freezing at 
low cost. T. V. Morrow, Power Eng, 
Gin 43. & E: Go. 


Heating oil storage tank with 15-kw 
electric heater at Bilrich Bituminous 
Mfg., Nazareth, Pa., holds oil at cor- 
rect temperature for mixing with 
crushed stone for medium cure paving 
materials. By using a rapid cure and 
a medium cure asphalt they are able 
to supply customers with a product 
that will react to handling and give 
better quality paving jobs. K. E. Or- 
ben, Industrial Rep., Pennsylvania 
Power & Light Co, Bethlehem, Pa. 
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Here’s performance you can count on 


RCA 2-WAY RADIO 


Straight-Forward Circuits to bring your message in without 
interference—even when you’re operating close to an 
adjacent-channel transmitter. 


Automatic Modulation Control to lower loud voices, raise 
weak voices, to correct level, without distortion. 


Long Tube Life for dependable, low-maintenance service. 
Half the tubes operate at 1/5 maximum ratings. 


Full Frequency Range: Fleetfone 30-50 me, Carfone 
152-174 me. 


Fits Anywhere: Transmitter-receiver unit takes no more 
space than a spare tire, mounts in any position, operates 
at low drain on 6- or 12-volt battery. 


Stable Performance for minimum distortion. Ovenless 
crystals stay on frequency without warm-up, without 
wasting stand-by power. 


Single-Case Construction for easy tuning and servicing. 


Offers plenty of protection—makes chassis and all com- 
ponents instantly accessible. 


For Extra Dependability, installation and service facilities 
of the RCA Service Company are available. 


* * * 


For Complete Details on RCA 2-Way Radio contact the 
Communications Specialist at your nearest RCA Office 
or MAIL COUPON NOW. 


RADIO CORPORATION of AMERICA 


MOBILE COMMUNICATIONS 
® 


Radio Corporation of America 
Communications Division 
Dept. 45P, Building 6-7 
Camden, N. J. 


Please send me information on RCA 2-Way Radio 
{(_] Carfone [] Fleetfone 
(] Have RCA Representative call 


“SF 
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SALES & SERVICE RESIDENTIAL «© RURAL * COMMERCIAL 


“| understand electric cooking costs too much” 


“Il can’t see how this freezer will pay for itself’ 


“Yes—but” Contest Helps Appliance Salesmen 


Answer 25 Buyer Objections 


“I can get it wholesale;” “Your car- 
rying charges are too high;” “Just 
looking.” These are some of the com- 
ments appliance salesmen frequently 
hear from prospective buyers who are 
in the market but not yet sold. 
Answers to these and 22 other objec- 
tions to purchase of an electrical ap- 
pliance have resulted from a “Yes-but” 
contest staged by appliance dis- 
tributors in and around San Diego, 
Calif., in cooperation with the Bu- 
reau of Home Appliances of San 
Diego County. 

Aim of the contest is to help ap- 
pliance salesmen develop better sell- 
ing techniques. How the contest was 
conducted is shown in the panel on 
page 134. 

Basically, salesmen submitted a list 
of objections. Then each salesman in 
the contest answered those objections 
judged to be important. Cash prizes 
ranging from $100 to $10 for best 
answers pepped up the contest. 

To be published in booklet form 
by the Bureau, these answers to 25 
most common objections are offered 
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to help the industry promote better 
salesmanship: 


1. I can buy cheaper elsewhere. 
Yes, sometimes you 
cheaper elsewhere, 


can buy 

But—don’t you agree that when a 
firm sells an item at lower than the 
manufacturer’s recommended price 
they are actually afraid to meet com- 
petition on an even basis? They have 
to make up that difference some- 
where. Will it be in service should you 
need it? When you buy from us you 
are assured of the finest reputation 
for reliable service. 


2. The price is too high. 

Yes, you pay a little more to get 
the best, 

But—be sure you pay enough to get 
your money's worth! Quality is the 
only real bargain. The purchase price 
should be the /ast—not the beginning 
—of your cost. This is a long-term in- 
vestment, so why not invest in the 
best? 


3. My old refrigerator is still running. 


April 6, 


Why should I get a new one? 

Yes, we seem to think it will go on 
running forever, and it will last years, 

But—just think how much more 
efficient a new refrigerator will be and 
how many improvements have been 
included since yours was made. Have 
you noticed that your old refrigerator 
has been slowing up on freezing? The 
compressor is wearing to a _ point 
where one day it will fail just when 
you need it most. Why not let us take 
your refrigerator and install a new 
one of larger capacity? 


4. I want to shop around first. 

Yes, you are very wise to look 
around and get the very best value 
for your money, 

But—that is the very reason this 
store sells only the highest grade ap- 
pliances. We want just such people 
as you to come in and shop, for we 
know that once you have seen our 
lines you will in all probability come 
back to us and become our customer. 
Please let me show you what I mean 
by viewing this model. 
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. Pryout Lever 

. Double Latch 

. Split Tongue , 
. Compression Springs ’ 
. Universal Terminals 


in Hook Stick Disconnect Switches 


Hook Stick Disconnect Switches have to be 
rugged. Heavy side thrusts—when the closing 
force must be applied from an angle — cause 
some switch blades to flex and make quick, sure 
contacts impossible. 


That’s why CHANCE Hook Stick Switches are 
designed with emphasis on really rigid contact 
blades—like the double-trussed tubular blade 
that gives unequalled strength to Chance 
Switches from 34.5 through 115 KV... the 
heavy flat parallel bus bars that serve as blades 
in the 23 KV and smaller 1200 amp. switches... 
or the flange-reinforced bus bar blades on the 
400 and 600 amp. switches rated 23 KV and 
below. 


In addition to rigid blades, Chance Disconnect 
Switches have many other features that add up 
to smooth operation through many years of 
service. Five of these are shown in the inset 


above. 


1. A downward pull on the extra large ring 
actuates a powerful pryout lever that works 
like a claw hammer to break ice accumulations 
with ease. 


34.5 KV 


through 115 KV 


400, 600, 1200 Amps. 


2. Double latch hooks lock the blade in posi- 
tion so firmly that even tremendous magnetic 
forces caused by heavy faults can’t make the 
switch open. The latch is held securely by a 


non-ferrous, sleet-protected spring inside the 
blade end. 


3. A split tongue contact always centers clip 
pressure directly over the contact area. 


4. High contact pressure is kept constant by 
bronze compression springs and spherical 
washers. 


5. Chance Disconnect Switches are equipped 
with time saving universal terminals that fit 
any conductor size you use. 


All Chance switches have flanged bases that 
will not cut into wood structures and cause 
constant maintenance problems after installa- 
tion. All meet NEMA and AIEE requirements 
and they all have passed Chance engineers’ 
severe tests for high currents, icing, insulation 
characteristics and long life. Why not get full 
details today? 


Vou Know 173 FYCHT when you specity CHANCE 


m0) Aa-B- CHANCE CO- 


CENTRALIA, MISSOURI 


SAN FRANCISCO, CALIFORNIA 


cre 
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7.5 KV through 23 KV 7.5 KV through 23 KV 
400, 600 Amps. 1200 Amps. 





SALES & SERVICE RESIDENTIAL ¢ RURAL ¢ COMMERCIAL 


“I understand electric cooking costs too much” 


“Il can‘t see how this freezer will pay for itself’ 


“Yes—but’ Contest Helps Appliance Salesmen 


Answer 25 Buyer Objections 


“I can get it wholesale,” “Your car- 
rying charges are too high;” “Just 
looking.” These are some of the com- 
ments appliance salesmen frequently 
hear from prospective buyers who are 
in the market but not yet sold. 
Answers to these and 22 other objec- 
tions to purchase of an electrical ap- 
pliance have resulted from a “Yes-but” 
contest staged by appliance dis- 
tributors in and around San Diego, 
Calif., in cooperation with the Bu- 
reau of Home Appliances of San 
Diego County. 

Aim of the contest is to help ap- 
pliance salesmen develop better sell- 
ing techniques. How the contest was 
conducted is shown in the panel on 
page 134. 

Basically, salesmen submitted a list 
of objections. Then each salesman in 
the contest answered those objections 
judged to be important. Cash prizes 
ranging from $100 to $10 for best 
answers pepped up the contest. 

To be published in booklet form 
by the Bureau, these answers to 25 
most common objections are offered 
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to help the industry promote better 
salesmanship: 


1. I can buy cheaper elsewhere. 
Yes, sometimes 
cheaper elsewhere, 


you can buy 

But—don’t you agree that when a 
firm sells an item at lower than the 
manufacturer's recommended price 
they are actually afraid to meet com- 
petition on an even basis? They have 
to make up that difference some- 
where. Will it be in service should you 
need it? When you buy from us you 
are assured of the finest reputation 
for reliable service. 


2. The price is too high. 

Yes, you pay a little more to get 
the best, 

But—be sure you pay enough to get 
your money's worth! Quality is the 
only real bargain. The purchase price 
should be the /ast—not the beginning 
—of your cost. This is a long-term in- 
vestment, so why not invest in the 
best? 


3. My old refrigerator is still running. 


Why should I get a new one? 

Yes, we seem to think it will go on 
running forever, and it will last years, 

But—just think how much more 
efficient a new refrigerator will be and 
how many improvements have been 
included since yours was made. Have 
you noticed that your old refrigerator 
has been slowing up on freezing? The 
compressor is wearing to a _ point 
where one day it will fail just when 
you need it most. Why not let us take 
your refrigerator and install a new 
one of larger capacity? 


4. I want to shop around first. 

Yes, you are very wise to look 
around and get the very best value 
for your money, 

But—that is the very reason this 
store sells only the highest grade ap- 
pliances. We want just such people 
as you to come in and shop, for we 
know you have seen our 
lines you will in all probability come 
back to us and become our customer. 
Please let me show you what I mean 
by viewing this model. 


that once 
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in Hook Stick Disconnect Switches 


ion Springs 
Terminals 


Hook Stick Disconnect Switches have to be 
rugged. Heavy side thrusts—when the closing 
force must be applied from an angle — cause 
some switch blades to flex and make quick, sure 
contacts impossible. 


That’s why CHANCE Hook Stick Switches are 
designed with emphasis on really rigid contact 
blades—like the double-trussed tubular blade 
that gives unequalled strength to Chance 
Switches from 34.5 through 115 KV ... the 
heavy flat parallel bus bars that serve as blades 
in the 23 KV and smaller 1200 amp. switches... 
or the flange-reinforced bus bar blades on the 
400 and 600 amp. switches rated 23 KV and 
below. 


In addition to rigid blades, Chance Disconnect 
Switches have many other features that add up 
to smooth operation through many years of 
service. Five of these are shown in the inset 


above. 


1. A downward pull on the extra large ring 
actuates a powerful pryout lever that works 
like a claw hammer to break ice accumulations 
with ease. 
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34.5 KV through 115 KV 
400, 600, 1200 Amps. 


2. Double latch hooks lock the blade in posi- 
tion so firmly that even tremendous magnetic 
forces caused by heavy faults can’t make the 
switch open. The latch is held securely by a 


non-ferrous, sleet-protected spring inside the 
blade end. 


3. A split tongue contact always centers clip 
pressure directly over the contact area. 


4. High contact pressure is kept constant by 
bronze compression springs and spherical 
washers. 


5. Chance Disconnect Switches are equipped 
with time saving universal terminals that fit 
any conductor size you use. 


All Chance switches have flanged bases that 
will not cut into wood structures and cause 
constant maintenance problems after installa- 
tion. All meet NEMA and AIEE requirements 
and they all have passed Chance engineers’ 
severe tests for high currents, icing, insulation 
characteristics and long life. Why not get full 
details today? 


Vou Know 173 FICK] when you spectty CHANCE 
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7.5 KV through 23 KV 


400, 600 Amps. 1200 Amps. 








7.5 KV through 23 KV 


5. I can get a larger trade-in al- 
lowance. 

Yes, you might get a better trade-in 
allowance, 

But—we don’t want to make money 
on your trade-in, nor do we want to 
cut into our profits. If we did, how 
could we continue to give good serv- 
ice? No one sells quality merchan- 
dise at a loss, so we try to be fair to 
you and fair to ourselves. 


6. Why can’t you give a discount for 
cash? 

Yes, many of our customers have 
asked this question, 

But—when you bargain with price 
you begin to bargain with value. To 
be sure, there are establishments who 
offer “cheaper for cash,” but some- 
how you don’t have a feeling of con- 
fidence in dealing with them, do you? 
This store holds fast to a fair price to 
all our customers. 


7. We have a friend who can get it 
for us wholesale. 

Yes, you might be able to purchase 
at wholesale, 

But—you get only what you pay 
for. Even if you can pay cash, as is 
usually required, you may be paying 
for delivery and praying for service 
before you're through. The whole- 
hearted service we render may be the 
most important part of vour purchase! 
The wholesaler need not seek your 
future business—we do. 


8. Do you recognize servicemen’s dis- 
count? 

Yes, some stores do extend such 
discounts, 

But—to offer any such inducement 
we would have to deal in merchan- 
dise that is not as acceptable and which 


would carry a larger percentage of 
profit to give both the discount and the 
type of service our customers expect. 


We have found that in most cases 
people would rather pay the standard 
price and be certain of getting top 
merchandise and service. 


9. I'll have to talk to my husband. 

Yes, that is a natural suggestion for 
you to make, 

But — I’m sure your husband 
wouldn't think of denying you the 
pleasure of making the selection your- 
self. I suggest you do this: Familiarize 
yourself with this fine appliance, let 
me put a 24-hour hold tag on it, then 
go home and tell your husband you 
have selected the appliance you want 
to have. 

My experience has shown that over 
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How Contest Was 
Conducted 


Phase 1—Entry blanks presented 
by members of Bureau of Home 
Appliances to their salesmen, who 
list objections encountered in sell- 
ing. Salesmen who submit entries 
become members of ‘Yes-but’’ 
Club and receive membership cards 
permitting them to participate in 
contest. 

Phase 2—Contest committee re- 
views all objections and prepares 
list of most important ones. List 
is sent to each contestant-sales- 
man together with form on which 
answers to each objection are to 
be entered. 

Phase 3—<Answers submitted by 
salesman to all or as many objec- 
tions as he wishes are sent by mem- 
ber firms to Bureau office. 

Phase 4——Contest committee as- 
signs code number to answer sheets 
and gives one point credit to sales- 
man for each answer submitted. 
Answer sheets, with code number 
but not contestant’s name, are 
given to judging committee. From 
all answers submitted for each ob- 
jection, judges pick ten best an- 
swers and assign from one to ten 
points in the order 
rate best. Scoring is accumulated 
for each code number and then 
referred back to original 
blanks to determine 
contestant 

Cash awards—$100 for Ist place 
(most points); $75 for 2nd; $50 
for 3rd; $15 for 4th; $10 each for 
5th through 10th. Additional 
awards were $10 for best answer 
submitted for each objection, and 
$50 for best single answer of all 
answers 


that answers 


entry 
identity of 


75% of appliance purchases are de- 
termined by the housewife. 


10. Your carrying charges are too 
high. 

Yes, they do seem high at the first 
glance, 

But—you are not considering that 
these charges are figured on a 2-year 
basis. Now, if you should pay your 
account off in less time, you would get 
a substantial refund. Let me show 
how it would figure out. Of 
course, you may want to pay it off in 
a short time and then it would be the 
same as cash. 


you 


11. They tell me automatic washers 


won't get my clothes clean. 

Yes, some people do have that im- 
pression, 

But—by actual survey it has been 
proven that the automatic washer 
does a perfect job of washing clothes 
when used correctly. Too often a sales- 
man sells an appliance without proper 
explanation of how to get the most 
out of it. Spin drying, which is 70% 
more effective than wringing, is worth 
the cost alone, not to mention the 
time, labor and wear and tear on the 
housewife and clothes. 


12. How does this appliance compare 
to the one this research organization 
recommends? 

Yes, this is a very good question, 

But—please tell me which appliance 
they are recommending. We will make 
a point by point comparison and I am 
sure you will agree we have a su- 
perior product. It is far safer to de- 
pend on your own judgment and pur- 
chase from a reputable dealer a prod- 
uct of such outstanding quality as we 
offer. 


13. I can’t see how this freezer will 
pay for itself. 

Yes, T know just what you mean, 

But—let me give you the details and 
you will agree that over a period of 
time it will not only pay for itself, but 
also will raise your standard of living 
through (1) Quantity purchases at 
lower prices; (2) Taking advantage of 
special weekend prices; (3) Saving of 
leftovers—no waste; (4) Taking ad- 
vantage of “in season” low prices on 
meat, poultry, fruits, vegetables. 


14. As long as we have 300 days of 
sunshine in San Diego, we don’t need 
a clothes dryer. 

Yes, some ladies do believe that is 
the case in San Diego, 

But—consider the very important 
advantages an owner of a clothes dryer 
has. No lines, no weather worries 365 
days of the year, at your service 24 
hours a day, not just during the sun- 
light hours. It’s just a few feet away 
from your washer; straight from the 
washer to the dryer means more time 
for you and your family to enjoy to- 
gether. Of all appliances, the auto- 
matic clothes dryer is the greatest 
work saver and the one most prized by 
homemakers who own them. 


15. I like your product but what am 
I going to do after the warranty ex- 
pires? 
Yes, I can’t help complimenting 
(Continued on page 166) 
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Left: Victor No. 729 Stacking Unit undergoing 
cantilever test to determine ultimate strength. 


It’s pretty satisfying to know that the insulators on 
your system can take more punishment than they’ll 
ever get in service. That’s why more and more 
power men specify Victor Purified Porcelain insula- 
tors. Laboratory tests show they have unequalled 
cantilever, torsion, tension, and ob eae CT 
strength, perfection of glaze and durability under 
all service conditions. For complete engineering 
data, send for Bulletin No. 5. 


A 







VICTOR NO. 742 
(NEMA TR-NO. 7) 
Ott.) 
BUS INSULATOR 





FREE BOOKLET gives you the 
full story on how Victor insu- 
lators are made — how and why 
Purified Porcelain was devel- 
oped. Write us for your copy. 





IT 


VICTOR INSULATORS, INC., VICTOR, N. Y. 


Low and High Voltage Pintypes + Suspensions « Guy Strains + Spools - Switch and Bus Insulators + Custom Designed Porcelain 





NEW EQUIPMENT 


Frequency Tester 


Called American Wavemeter, model AET-117, the instru- 
ment is designed for measuring operating frequency and 
power of microwave transmitters. Its range is from 2,400 
to 3,400 Mc and it can be used on pulsed or continuous 
wave systems. 

Measurements can be made by direct coupling or by 
means of a directive antenna. Field strength is measured 
using the ammeter as a reference. A coaxial UHF jack 
permits use of an oscilloscope. 

An etched chart tabulating frequency versus micrometer 
settings is attached to the rear of the meter. 

Electronic Division, American Encaustic Tiling Co, Inc, 
Lansdale, Pa. 


Fault Protector 


Called Amp-trap, form 208, is designed to operate on 
120/208-v systems. It is said to stop a short circuit before 
the current reaches the crest of its first “4 cycle loop. 

The Amp-traps are used for entrance switch service, 
underground conductors, and distribution and panelboards. 
They are available in ratings ranging from 200 to 5,000 
amp. 

Chase-Shawmut Co, Newburyport, Mass. 


Noise Instrument 


To aid maintenance, testing and 
inspection; is called Elec-Detec, model 
V. Two means can be used to locate 
sounds: A milliammeter is incorpo- 
rated for visual checks and a set of 
headphones for audible operation. 

A germanium crystal diode recti- 
fies the electrical impulses to provide 
accurate performance and wide fre- 
quency response, it is claimed. 
Anco Instrument Division, American 
Name Plate & Mfg Co, Chicago 24, 
Til. 
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One of many installations of HAPCO 
Lighting Standards near a Florida 
metropolis. 


Special red signal blinker 
and safety light on a short 
HAPCO Standard. 


Top view of HAPCO Arm with 
Tie-rods and back brace to 
eliminate side sway. 


Installation of HAPCO Lighting 
Standards during parkway con- 
struction in New Jersey. 


ee Twin Brackets and HAPCO Poles = = | 
lighting both sides of divided four OS Traffic signals and parkway illu- 
lane Pennsylvania Highway. oa : : mination combined on HAPCO 
: : Standards. 


HUBBARD ALUMINUM PRODUCTS COMPANY 
MANUFACTURERS OF HAPCO QUALITY ALUMINUM PRODUCTS 
A Division of HUBBARD and COMPANY 


6301 Butler Street ¢ PittsburghI, Pa. 
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HERE’S THE EXTINGUISHER YOU PICKED 
AS “EASIEST TO USE” OVER THREE 
OTHER LEADING BRANDS... 


——_ = 


Dc Ammeter Shunts 

Designed for use with 50-mv_ in- 
struments in ranges from 150 to 
10,000 amp. They are said to be cali- 
brated within 0.5% accuracy and in- 
clude 10-ft callibrated leads. It is 
possible to use 100-mv_ instruments 
with these shunts as the accuracy is 
claimed to be maintained for 100% 
overloads. 

Shunts are constructed with copper 
ends and manganum rods connecting 
the ends. The rods are force fitted 
2 in. into both ends. 

Rapid Electric Co, New York 61. 
N. Y. 


Safety and Plant Engineers—here’s how you voted: In a national 
survey recently completed, 100% of your replies stressed ease of 
operation as a major factor in Extinguisher selection. And on the 
basis of being “easiest to use’, 86% of your replies specified Randolph 


over the nearest brand—66% specified Randolph over three other 
leading brands, combined ! 


With no nozzles to adjust, no valves to turn, Randolph Extin- 
guishers are 100% panic-proof. Just snap from the bracket, aim and 


press the trigger. You KNOW how to use this extinguisher just by 
looking at it! 


COMPLETE LINE OF EXTINGUISHERS AND AUTOMATIC EXTINGUISHING SYSTEMS 


Make sure your plant is mobilized for fire... with easy to use, simplified 
RANDOLPH Equipment. Sizes from 24 to 50 lbs. Manual and automatic sys- 
tems. Write Randolph Laboratories, Inc., 12 E. Kinzie St., Chicago 11, Illinois. 


Speed Recorder 


For obtaining permanent speed rec- 
ords. Recorders are inkless and use 
4-in. wide charts, 65-ft long, having 50 
or 60 minor divisions depending upon 
the speed range selected. They are cali- 
brated to record rpm, fpm, cps, yph, 
ipm or virtually any speed unit, with 
speed ranges from 0 to 100,000 units. 

These instruments are readily in- 

(Continued on page 142) 
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CUTLER-HAMMER USES 


K&M EBONIZED ASBESTOS 


in this starter for 
marine applications 


Marine starter mounting panels need to be 
strong, shatterproof, as light as possible, 
and, of course, of high insulating quality. 
K&M Ebonized Asbestos, composed of 
tough, mineral asbestos fiber and binding 
cement, molded under pressure and impreg- 
nated with a special insulating compound, 
is right for the job. 


Cutler-Hammer, Inc. has found K&M 
Ebonized Asbestos strong, light in weight, 
and uniformly dependable as an insulator. In 
addition, it is easy to work, and economical. 


K&M Ebonized Asbestos is used for the mounting panel in Cutler-Hammer's 
A. C., Magnetic, Auto-Transformer type Starter for Marine Applications. 


You'll find K&M Ebonized Asbestos fits 
your panel-mounting requirements, too— 
whether you manufacture or use switch- 
board mountings, bus bar runs, switchgear 
compartment linings, test tables, bench 
boards or other equipment. 


K&M Ebonized Asbestos is supplied in 
sheets 42” x 96’, %”’ to 4” thick, and in 
sheets 48” x 96’, %4” to 2” thick. It may 
also be ordered cut to specific sizes, and 
with beveled edges. We'll be glad to send 
you complete information. 


Nature made Asbestos...Keasbey & Mattison 
has made it serve mankind since 1873 


ey 


COMPANY e AMBLER e PENNSYLVANIA 


In Canada: Atlas Asbestos Co., Ltd. * Montreal, Toronto, Winnipeg and Vancouver S 


2) 
KEASBEY & MATTISON 
Sadieicy 
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Varying ra Conditions? FACING TUBE 


Acid Action2 


pic emg etn 
ty 


Varying Temperatures? 


agg URE 


Tubes are hydrostatically tested and inspected to meet 


latest A.S.T.M. specifications and quality standards. 


TUBE MILLS IN: 
Los Angeles, Calif 
Baywoy, New Jersey 


DISTRICT OFFICES 
at key points 
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PROBLEMS IN 


Sea 
ELLA 


Corroding Vapors? 


"KNOW-HOW" TO WORK ! 


Specialists in tubes for heat exchangers, coolers 
and evaporators, with years of experience in solving tough 


tube-operating problems. 


Pioneers in “trouble-shooting” service. Research personnel 


and facilities second to none. 


Highest quality—assured by Phelps Dodge Hot-Forged, 
Extrusion Process and exacting mill control through every 


step of tube manufacture. 


Phelps Dodge Heat Exchanger Tubes are available in following alloy combinations: 


Admiralty (plain or inhibited) Cupro-Nickel, 30% 
Admiralty (Blackskin) Cupro-Nickel, 20% 
Aluminum Brass Cupro-Nickel, 10% 
Aluminum Bronze Superloy 


Red Brass Copper (Deoxidized and Arsenical) 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


40 WALL STREET, NEW YORK 5, WN. Y. 
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GREEN FANS . . . Used by Many Leading Utilities 


One significant fact about Green Fan Installations at the New 
Orleans Public Service Plant is that two different boiler manu- 
facturers were involved . . . two different types of boilers but 
Green Draft Fans for all three boilers. Each boiler has two Green 
Induced Draft Fans and one Green Forced Draft Fan. 

When a concern has specialized on an important piece of 
power plant equipment for many years, that firm is rightly called 
the “authority” on the subject. This is the position of Green 
Fuel Economizer Co. in the field of mechanical draft fans. The 


name Green is synonymous with Draft Fans highly acceptable 
to industry. 


The Line of Green Induced and 
Forced Draft Fans includes 
many types in many sizes which 
are described in Bulletin No. 
168. We shall be glad to discuss 
your fan requirements with 
your own engineers, with your 
consulting engineers and with 
the boiler manufacturer of your 
choice, 


Fuel Economizer 
Cc a M PA N y> INC. 


New Equipment 
(Continued from page 138) 


stalled semi-flush in a panel and are 
available with chart speeds of one to 
three in. per hr. 

Metron Instrument Co, Denver 9, 
Colo. 


Bolt Heater 


For greater bolt stressing in large 
hollow holding bolts. The bolts are 
heated and turned up tight; as they 
cool, flanges are drawn together to 
make leak-proof joints. 

The heaters are available in ratings 
from one to 6.2 kw all at 120 v. Va- 
rious sizes of heater elements permit 
installation in bolts one to 3 ft long 
and hole diameters from 12 to 1 in. 
With proper selection of power rating 
and size, the heater life is said to 
average 500 hr. 

Westinghouse Electric Corp, Pitts- 
burgh 30, Pa. 


Frequency Instrument 


Detects and records frequency error 
in ac output of power plants, assuring 
the correct operation of electric clocks. 

In the detection, two synchronous 
motors drive side gears of a differential 
mechanism. One motor is powered by 
a standard frequency source, a crystal 
controlled amplifier, and the other is 
supplied from the 60-cps power system 
to be measured. 

If there is no difference in frequency 
between the two motors, the differen- 
tial mechanism remains stationary. 
When the frequencies differ, the dif- 
ferential spider creeps at a rate directly 
proportional to the frequency differ- 
ence. Under this condition the spider 
changes the position of a slidewire 
contractor on the Helipot, which actu- 
ates a recorder. The recorder then 
indicates any frequency deviation. 


see a nO a ee ane §6€=— | anenpelinTisnsywell Rogaister Co, 
ECONOMIZERS © FANS © AIR HEATERS © CINDERTRAPS | pjjnsmeolsno” 


142 April 6, 1953 @ ELECTRICAL WORLD 





How to prolong the life of wire 
and cable by proper stora 


Protect cables from the weather. Moisture is especially injuri- 
ous to fibrous coverings. When stored out-of-doors, if 
they become wet and then freeze, they will be weakened 
and the saturant will flake off. In humid weather, mold 


Don't expose wires and cables to extremes of temperature. Chemi- 
cal reactions occur at a higher rate at high temperatures 
than low. The greatest deterioration of low-voltage cables 


: : : aang" is due to chemical changes, oxidation or internal changes 
growth is accelerated, weakening the covering and making it hes lla Sh Stell Shien ab sale Sen Slaw: teal 
easier to damage the cable during installation. (Rubber and ED: SEE COMNPHENS SESE. ESVET Cle TONS SS Te See 
thermoplastic insulated and jacketed cables may be stored room unless you psa fan to blow hot air away from the 
under moderately humid conditions.) The larger sizes of wires and cables. It’s best to store cables at room temper- 
fibrous covered and rubber jacketed cables and all lead- atures indoors out of direct sunlight. Rubber insulated 
sheathed rubber insulated cables must be stored on reels cables may be stored and handled without damage at 
which must be properly lagged—or the cable must be other- the lowest temperatures ordinarily encountered, but 
wise suitably protected against mechanical damage. Reels thermoplastic synthetic insulated cables should not be 
can be stored out-of-doors if the cable is protected against Lauded of teseneratuven hele -16 C. (14 F) 

sun and weather, and the ends are properly sealed. me 7 7 s 


Oe 
; fi—— 


Reels should be kept off the ground, so that moisture will not 
harm the cables, reel flanges and lagging. Sound reels 
are easier to handle and there is less chance of injury to 
the cable as it is removed from the reel. 


Coils should be stored one layer deep on the floor or shelves, with 

the axis either horizontal or vertical. To save space, they 

may be stacked, but not more than 5 coils in height— 

otherwise there is harmful pressure on the insulation. 
Don’t remove brown paper or box that protects against dust 
and light until used. 


Rubber insulated fibrous covered, rubber jacketed or lead-sheathed cables in storage should 
never be bent to a diameter less than I.P.C.E.A. recommended diameters. 
Never let coils or reels drop more than a few inches. Always roll a reel in the 
direction indicated by the arrow on the flange. When rolling an unlagged 
reel, put planks under the flanges to avoid pressure on the cable. Coils, reels and 


spools should always be rotated when wire and cable is removed to avoid twisting 
the cable. 7 


FREE REPRINTS OF THIS PAGE ARE AVAILABLE. WRITE TO ADDRESS BELOW. 


UNITED STATES RUBBER COMPANY <q 


Ss 
Electrical Wire and Cable Department @ 
ROCKEFELLER CENTER + NEW YORK 20, NEW YORK 
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Another Load of: 
# 


wa 


CEDAR POLES 


and 


FIR GROSS ARMS 


Light in weight and clean. 
PEN TAchlorophenol 
treated in our modern 
plant for protection 
against decay, moisture 
and insect damage. 


TWO strategically 
located yards: 


MINNEAPOLIS, 
MINNESOTA 


FINDLAY, OHIO 


Ce eae ae 


Tee a ee 
SS 


Weatherproof Outlet 


Called No. 4527, is rated 15 amp at 
125 v and 10 amp at 250 v, and fea- 
tures a positive latching cap. The cap 
has seriations for a firm grip and is 
said to latch and unlatch easily. 

The plate and cap are made of 
aluminum alloy. Gaskets are provided 
to seal the outlet against the elements. 
Pass & Seymour, Inc, Syracuse 9, 
N.Y. 


Drafting Templates 


Said to speed drawing of hexagon 
and square screw heads and nuts in 
both top and side views. Range of the 
template is from '%4 to 1 in. across 
the flats. 

No. 57 is made of plastic to the size 
of 7% x 5 in. 

Rapid Design, Inc, Glendale, Calif. 


Fuse Links 


Designed to meet EEI-NEMA 
standards. Type K (fast) have a rating 
from one to 200 amp and type T 
(slow) are rated from six to 200 amp. 
Time-current curves, co-ordination 
charts, and conversion procedures are 
available to assist change-over. 
General Electric Co, Schenectady 5, 
Now, 


Volt-Ammeters 


In pocket size, aid maintenance of 
electrical distribution systems and 
electrical equipment. Their Snap- 
around construction permits these 
meters to measure current without 
being connected to the conductor. 

Voltage test leads are equipped 
with a retractible safety plug. Lead 
probe jaws are pointed. 

The Amprobe model 300 has nine 
ranges up to 300 amp and 600 v ac. 
Model 600 ranges up to 600 amp and 
600 v. Model 1,200 ranges up to 
1,200 amp and 600 v. 

Pyramid Instrument Co, Inc, Lyn- 
brook, N. Y. 
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This three-winding auto transformer has a forced- 
air-cooled rating of 60,000 Kva and a self-cooled 
rating of 48,000 Kva. It is designed to take the full 
capacity of the generator on the 13,200 volt delta 
tertiary winding and step up the voltage to either 
132,000 volts or 67,200 volts, or to both simultane- 
ously. If the generator is out of service, the trans- 
former permits full capacity transfer between the 
132,000 volt and 67,200 volt systems through the 
auto connection in the high voltage winding. 


PENNSYLVANIA 


TRANSFORMER COMPANY 
A McGRAW ELECTRIC COMPANY DIVISION 
CANONSBURG, PENNSYLVANIA 
Greater Pittsburgh District 


60000 KvA 


Three Phase 


JWER TRANSFORMER 


SEE NEXT PAGE FOR INSIDE STORY 





INSIDE 
h 60000 KA 


Three Phase 


PENNSYLVANIA 
POWER 
TRANSFORMER 


Coils are precompressed with a force ‘ 
equal to the highest short circuit stress 
and built into transformer at that com- 
pressed dimension. This prevents 
mechanical distortion of the coils if 
short circuit stresses occur. 


Five-legged core reduces shipping 
height. 


Extra heavy insulation at line ends of 
coils. Graded insulation at ground 
ends of coils. 


For exterior view of this 
transformer, see other side. 


Two sets of taps per coil assure excel- 
lent electrical and mechanical balance 
in the windings. 


Tap changer located above core and 
coils for easy access through cover of 
transformer. 


Continuous pancake winding in High 
and Low Voltage coils. Helical winding 
in Tertiary coils. 


Taps are located in the High Voltage 
windings (132,000 volts) as well as the 
Low Voltage windings (67,200 volts). 


All leads are well supported and in- 
sulated in heavy pressboard tubes. 


60,000 Kva forced-air-cooled/48,000 Kva self- 
cooled. Three phase, 60 Cycles, 55°C. Tempera- 
ture rise. High Voltage: 132,000 Grd. Y. volts. 
Low Voltage: 67,200 Grd. Y volts. Tertiary 
Voltage: 13,200 Delta volts. 

Weight of complete transformer filled with oil 
356,700 pounds. 


PENNSYLVANIA 


TRANSFORMER COMPANY 


A McGRAW ELECTRIC COMPANY DIVISION 
CANONSBURG, PENNSYLVANIA 
Greater Pittsburgh District 





Lighting Transformers 


Type C, are available in sizes one 
to 15 kva, single and three phase, up 
to 600 v. They are claimed to be de- 
signed for quick, easy installation out- 
doors or indoors. Class B insulation, 
Mylar, is used in these dry-type trans- 
formers. 

For outdoor mounting, the housing 
has been designed with an electric 
welded sheet steel case and vents 
placed to provide weatherproof ven- 
tilation, it is claimed. 
Marcus Transformer Co, 
N. J. 


Hillside, 


Receiver-T ransmitter 


Designed to operate in the 152- to 
174-Mc band, the unit provides one 
w of radio frequency output and can 
be supplied for communications on 
either one or two channels. The MRT- 
9 has adjacent channel selectivity to 
eliminate interference from adjacent 
channels and a power on warning 
device. 

It can be furnished with any one 
of four power supplies including a 
dry cell battery, a wet cell, a special 
six-v vibrator pack for operation from 
automobile batteries, or a _ 115-v 
power pack. Weighing 10 lb, the port- 
able unit has a weather-proof carry- 
ing bag and is available with a choice 
of back harness, shoulder sling or 
carrying handle. 

Bendix Aviation Corp, Baltimore 4, 
Md. 


Transformers 


Encased dry type lighting and gen- 
eral purpose transformers, for 60-cps 
service. Class B insulation, rigid con- 
struction are features. 

Universal Manufacturing Corp, Pater- 
son, N. J. 


Corrosion Inhibitor 


Claimed to be resistant to acids, 
salts, alkalies, etc, is called Rock-Tite 
Simpel-Stone. Gives protection by 
depth, is of light weight. Requires 
minimum metal preparation; adheres 
tightly to most surfaces; develops 
hardness comparable to steel. It can 
be cast or applied with brush, roller 
or trowel. 

Charles J. Riley & Sons, Chicago 45, 
Ti 
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MORE NEW PRODUCTS 


about which you should know 


Square D Co. Milwaukee 12, Wis., 
has introduced a pressure switch in an 
explosion-resisting enclosure for water 
pumps and air compressors. The water 
pumps switch has a 20- to 80-psi range 
while the air compressor switch has 
a 40- to 200-psi range . . . Victor 
Manufacturing & Gasket Co, Chicago, 
Ill., announces gasket material to fill 
the gap between compressed asbestos 
sheet and cork or rubber. 

Thermo Instruments Co, Belmont, 
Calif., announces an electronic liquid 
level control operating on the capaci- 
tive action of liquid surrounding elec- 
trode . . . Shalda Manufacturing Co, 
Burbank, Calif., has a weather-proof 
lighting unit for either indoor or out- 
door use. 

Atlas Mineral Products Co, Hous- 
ton 1, Texas, announces armored 
thermoplastic pipe capable of operat- 
ing at high temperatures and_ pres- 
sures. It is available in sizes up to 
6-in. diam Wincharger Corp, 
Sioux City 2, Iowa, has added an 
engine generator to its line of prod- 
ucts. 

Hardwick, Hindle, Inc, 
new rheostats rated at 75, 100, and 
150 w.. . Shallcross Manufacturing 
Co, Collingdale, Pa., announces a 
Wheatstone bridge for laboratory or 
field use. It measures resistance be- 
tween | and 1,011,000 ohms to an 
accuracy of +0.1% +0.01 ohm. 


has three 


So Revolutionary 
WS new 


— 


procedures 
Slash drafting time up to 50% 


SIMPLIFIED 
DRAFTING 
PRACTICE 


By WILLIAM L. HEALY, 
Supervisor, Technical Service, 
Switchgear Dept. and ARTHUR 
R. RAU, Manager, Drafting 
Services Section. Both of Gen- 
eral Electric Company 


This important new book marks 
the first major change in industrial 
drafting in years. It clearly ex- 
plains the new simplified methods 
already tested and proved among 
GE's over 5000 draftsmen to .. . 


@ Cut material and manpower 
costs by eliminating time-con- 
suming frills . . . with no 
sacrifice in clarity or accuracy 


Reduce awkward yards of 
drawings to _ unbelievably 
handy size * 


Make engineering drawings 
easier to draft, read and in- 
terpret 


Allow skilled workers more 
hours for profitable creative 
thinking . . . by freeing them 
from useless details. 


1953 223 illus. 


156 pages $5.00 


: So ee 
= =Mail Coupon for FREE Examination™ ™ J 


JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. 


r 

l 

i 

i Please ship Healy and Rau’s SIMPLIFIED 

i DRAFTING PRACTICE for FREE examin- 
ation. Within 10 days I will either remit 

} $5.00 plus postage as payment in full, or 

i return book and owe nothing. 

i 

i 

i 

i 

I 


Name 
Address . 


ee : .. Zone State 
[7] SAVE POSTAGE. Enclose remittance now and 


U3 we will stand all packing and shipping costs. 
Same return privilege (EW-43) 


a 
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Speedomax Telemeters on panels below pro- 
vide Dispatchers with immediate data on load and 
generating conditions from remote tie-points and 
stations. Using such information, the Dispatcher at 
left is employing his readily-adjustable L&N Console 
to load units and stations automatically in ac- 
cordance with a frequently-revised economic loading 
schedule. 


Jrl. AD ND4-56-461(10) 
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After a quarter-century of system engineering, 
L&N Load-Frequency Control regulates over 
50 million Kw—practically all the country’s 
interconnected power. 


@ Ever since Leeds & Northrup pioneered Load-Frequency Control 
in the 1920's, the SYSTEMatic refinement of this equipment by 
L&N has been based on a cooperative analysis of actual system 
operating experience throughout the country. 


The more than 300 applications of Load-Frequency Control, 
shown on the map, include both isolated and interconnected 
systems. A prime reason for such use is flexibility of this equip- 
ment in meeting all known control needs. 

Utility experience over the years has shown that telemetering 
and control requirements are determined by many factors other 
than just the characteristics of the units in a given station. Overall 
area requirements, interchange contracts, and the parallel opera- 
tion with Load-Frequency equipment in neighboring systems are 
among other important factors. Even though these considerations 
may be constantly changing within a given system, L&N equipment 
can be immediately “tuned” to match them. The unequaled record 
of L&N’s Load-Frequency Control is your assurance that your indi- 
vidually-engineered control system will meet all your regulating 


needs and enable you to cooperate to any desired extent with your 
power neighbors. 


If you are confronted with system operating problems, why 
not tell us about them and draw on our quarter-century of ex- 
perience? Write to 4938 Stenton Avenue, Philadelphia 44, Pa. 


LEEOS IN NORTHRUP 


instruments | automatic controls « furnaces 





LETTERS TO THE EDITOR 


Copper broid 


Aluminum costing 


FLEXIBLE COPPER BRAID connects aluminum members 


Why Bother With Copper Connections? 


To the Editor: 

On page 34 in your issue of Feb. 
16 you describe, and illustrate, a flex- 
ible connection of copper braid for 
aluminum busbars. 

It is stated this method “may be the 
solution for flexible connections for 
aluminum bus sections.” 

I am unable to appreciate why any 
designer would wish to use copper to 
connect aluminum bus sections; for 
equal conductance the cost will be 
greater, and the use of copper can be 
a potent hazard in the assembly. 


U.S. vs British Standards 


To the Editor: 

The AIEE Committee on Switch- 
gear consider it unfortunate that Elec- 
trical World decided to print its Engi- 
neering Reference Sheet No. 52-29 
entitled “Comparison of American and 
British Standards for Oil Circuit 
Breakers” (EW, Dec. 15, 1952). The 
material was taken from Publication 
No. 10 entitled “Comparison between 
British and American Standards for 
the Short Circuit Rating, Performance, 
Selection and Testing of Oil Circuit 
Breakers.” This publication was issued 
by the Association of Short Circuit 
Testing Authorities, Inc. London. 

The statements of Publication No. 
10 were discussed by the Switchgear 
Committee at its meeting in November 
1952, with the conclusion that these 
statements are, at best, erroneous in 
several instances and certainly give the 
reader a false impression of irrespon- 
sible practice on the part of the Ameri- 
can circuit breaker industry, which is 
wholly inconsistent with the perform- 
ance of American circuit breakers in 
service. 


150 


A passive and flexible assembly can 
be made up with aluminum and should 
be preferred to any method incorpo- 
rating copper, if the ultimate in per- 
formance is required. 

It is not correct that copper has 
factors that render its use necessary, 
or desirable, for connecting aluminum 
bus sections, in either rigid or flexible 
assemblies. 

H. W. Biskeborn 

Technical Director 

Kaiser Aluminum & Chemical Corp 
Newark, Ohio 


This table incorrectly assigns “Cor- 
responding SYM MVA\"” abilities to 
American breakers, which are 
than their asymmetrical ratings; actu- 
ally they are equal to these ratings. It 
ignores the fact that making current 
and latching current are specified in 
NEMA Standards SG6-55 and SG6- 
60, and that the momentary current is 
clearly stated in the 1949 issue of ASA 
Standard C37.6. It incorrectly infers 
that a substantial number of American 
breakers are rated on the CO—2min 
—CO duty cycle rather than the prac- 
tically universal CO—15 sec—CO 
duty cycle. 

The table also distorts the American 
recommendation that breakers rated 
beyond the capacity of the testing sta- 
tion be given supplementary field tests 
into a suggestion that factory tests on 
American breakers are made at a lower 
fraction of rated interrupting capacity 
than is required by British standards, 
whereas the reverse is usually the case. 
In addition to these specific comments, 
we feel that a fair comparison of the 
two standards should include the many 
other matters covered by these stand- 
ards. 


less 


A paper prepared by Mr. R. C. Van 
Sickle, entitled “Is the European Cir- 
cuit Breaker Rating System Really 
More Conservative than the Ameri- 
can?” was presented as a Conference 
Paper at the 1953 Winter General 
Meeting of the AIEE. It will be pre- 
sented as a Transactions Paper at the 
Pacific General Meeting, September 
1-4, 1953. It goes into somewhat more 
detail in comparing American and 
British circuit breaker standards for 
those who wish to review this more 
closely. 

R. L. Webb, Chairman 
Committee on Switchgear 
American Institute of Electrical 

Engineers 

New York, N. Y. 


¢ To reader Webb, thanks for this 
new light on U.S. vs British breaker 
ratings. 


A Slight Difference 


To the Editor: 

I suppose it is only human for one 
to read with great detail an article that 
was basically prepared by him. The 
first sentence of the last paragraph un- 
der “Lower Annual Cost” (EW, p 109, 
Feb. 23, 1953) has a typographical 
error in that the 4.2kw should have 
been 4.2Mw. This is arrived at based 
on the difference in megawatts be- 
tween the table with and without ca- 
pacitors. The difference is the 4.2Mw 
arrived at by subtracting 124.0 from 
128.2. 

I am sure anyone who studies the 
article will observe that this is strictly 
a typographical error. 

Albert R. Waehner 
Line Material Co 
Milwaukee, Wisc. 


A Word to the Wise... 


To the Editor: 

It might interest you to know that 
approximately 40 utilities and others 
in the industry wrote in requesting 
copies of the booklet, “Serving Your 
Business Is My Business,” which you 
described in your issue of Dec. 29, 
1952. 

John D. Haverkamp 
Commercial Supervisor 
New Orleans Public Service, Inc. 
New Orleans, La. 


April 6, 1953 @ ELECTRICAL WORLD 





SCHWAGER-WOOD 
TYPE TA SWITCH 


Here are two of 

77 Schwager-Wood Switches 

— rated 230 KV—1200 amperes 
— furnished to the Bonneville 
Power Administration. 


These switches conform 

to the highest standards and 
are available in all NEMA 
voltage and amperage ratings 
for outdoor air switches. 


wo CORPORATION 


Technical information and prices 
available on request from any of 
our regional representatives or the 
home office, 8024 S.W. 35th 
Avenue, Portland 19, Oregon. 


BILLINGS, MONTANA HIGH VOLTAGE 


P. O. Box 619 
Victor L. Wisoki 


BIRMINGHAM, ALABAMA 

ay eet th aaa SWITCHGEAR 
Walter E. Thompson Co. 

DENVER, COLORADO 


100 13th Avenue 
Slaybaugh-Thompson Co. 


DES MOINES, IOWA 

5707 Woterbury Circle as U S F I TT I N Gs s 

Charles L. Ward Co. 

KANSAS CITY, MISSOURI 

Charles Ly Ward Co. AND CONNECTORS 


NEW YORK 7, N. Y. 
125 Barclay Street 
Russell D. Heath 


OKLAHOMA CITY, OKLA. 
. O. Box 8293 
Charles L. Ward Co. SUBSTATION DESIGN 
PASADENA, CALIFORNIA 
x - 


A. B. Smedley AND EQUIPMENT 


SALT LAKE CITY, UTAH 
550 W. 7th S. 
Clarence W. Silver 


SAN FRANCISCO, CALIF. 
461 Market Street 
K. M. Ryals Co. 


TACOMA 2, WASHINGTON 
1914 Market Street 
Love Electric 
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WHAT THEY’RE SAYING 


At Industry Meetings 


Hold Back Color T.V.2— 
Not R.C.A. 


BRIG GENERAL DAVID SARNOFF, chair 
man of the board, Radio Corporation 
of America at San Francisco, Calif. 


I do not know to whom Senator 
Edwin C. Johnson refers in his quoted 
statement on color television. It surely 
cannot be the RCA. We are doing 
everything we know how to advance 
color television for the home. RCA 
has everything to gain by bringing 
color television to the American pub- 
lic at the earliest possible date. We 
have spent so far, almost twenty 
million dollars in research work and 
in the development of a practical and 
commercial system of compatible 
color television. 

We are continuing to work on sig- 
nal standards with the National Tele- 
vision System Committee. Final field 
tests are now being conducted to 
check the standards which are to be 
recommended to the FCC for a com- 

patible and.commercial system of 

| “ Maybe you did climb this KOPPERS POLE 30 vears ago— color television. _ These tests should 

ji . be completed within the next few 

but it’s the cat that has nine lives!” months. After these field tests are 

1 completed, RCA will file a petition 

with the FCC requesting approval of 

standards for compatible and com- 

mercial color television. As soon as 

the Commission approves the stand- 

ards RCA will proceed with its plans 

for the manufacture and sale of color 

@ We can't blame the little woman for worrying. The Koppers television receivers, tricolor tubes and 

color equipment for broadcasting 
studios. 





Pole is in better shape than her husband. 


Koppers Poles are famous for staying the same through the 
years. These durable poles reduce maintenance work and ex- 
pense. They cut pole replacements, too. Too Much Electricity? 


Specify Koppers Full-Length Pressure-Creosoted Poles. It’s the A. R. HINES, commercial vice president, 
. : : 5 Marketing Services Division, General 
sure way to get long and trouble-free pole service. Write to us Electric Co, before the 9th Annual 


for quotations. Adequate Wiring Conference at Chi- 
cago, Ill. 


KOPPERS COMPANY, INC., DEPT. EWW-463, PITTSBURGH 19, PA. oe Cae ae 


WOOD PRESERVING DIVISION swer. We are all acquainted with 


the plans of the electric utilities to 
expand their generating and distribut- 
ing facilities. Likewise, the electrical 
manufacturing industry is also ex- 
panding so as to be able to produce 
more as well as better products. Pre- 
dictions have been made that the elec- 
trical content of the gross national 
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product will increase from its present 
level of 3 to 342% to about 5% in 
10 years. Also, there are predictions 
that the residential use of electricity 
will again double in the next decade. 
These facts, together with the predic- 
tions certainly indicate a lot of people 
think we are not using too much elec- 
tricity and furthermore, we will be 
expected to use much more in the 
years ahead. 

If we agree we are not using too 
much electricity—what are we doing 
to make sure its use will not be cur- 
tailed or limited because of inade- 
quate wiring systems in our factories, 
offices, and homes? Many communi- 
ties are doing nothing to encourage the 
installation of wiring systems which 


will not only be adequate now, but | 


which will permit an increase in the 
use of electricity and that in turn 
means all of the products of the elec- 
trical manufacturers. We must in- 
tensify our cooperative efforts espe- 
cially in the residential field, to get 
both new and old homes adequately 
wired or else the answer to the ques- 
tion, “Are We Using Too Much Elec- 
tricity?” might be a “Yes” instead of 
a “No.” 


Power Program Costs Money 


J. L. BODIE, treasurer, Arkansas Power 
& Light, before the annual Managers 
Meeting at Little Rock, Ark. 


This power company’s huge con- 
struction program requires a lot of 
money. Arkansas Power & Light 
spent 
between 1946 to 1952 and that some 
$80,000,000 will be needed to finance 
proposed construction during the next 
four years. AP&L plans to sell com- 
mon stock and bonds to finance the 
1953 construction. In the spring of 
1953 Middle South Utilities will prob- 
ably purchase about $7,000,000 of 


common stock and in the fall AP&L | 


will sell about $18,000,000 in first 
mortgage bonds. 

Bob Burns’ stories and slow trains 
through Arkansas have hurt the sales 


of Arkansas securities in the north and | 
east in the past, however, this has been | 


largely offset by an educational pro- 
gram carried out by AP&L manage- 
ment since 1944. We now have an 
“A” rating by the various securities 
rating agencies. 

Collective bargaining would destroy 
the professional concept of individual 
responsibility, individual merit, and 
individual recognition. 


ELECTRICAL WORLD e@ April 6, 1953 


$125,000,000 on construction | 





the PFAFF & KENDALL story 


at Seaside Heights, NW. J.... 


P&K All-Aluminum lighting stand- 
ards and brackets, 30 ft. high, in- 
stalled with mercury vapor luminaires 
on New Jersey seacoast Route 37. 
Seaside Heights, N. J. 


With the rolling Atlantic on one side and picturesque Barnegat Bay on the 
other, it’s no wonder this quarter-mile wide peninsula is so popular with vaca- 
tionists during summer months. Sun . . . and sea air heavy with salt and 
iodine . . . calm the tensions of thousands of city dwellers every season! 


But calm becomes calamity to the ordinary light pole when salt, iodine, 
high winter winds and frequent storms combine. Damage, maintenance and 
replacement costs become excessive . . . needlessly! 


The P & K installation three years ago along the Barnegat Bay Bridge area 
has required not one penny’s worth of maintenance! The P & K All-Aluminum 
Standards and Brackets are in good condition and appearance .. . despite 
the Hurricane of November, 1950, which struck with great severity along the 
Atlantic Coast. 


WRITE FOR 

LATEST P& K 
CATALOG... 

AND USE 

THE P&K 

PLANNING AND 
ADVISORY SERVICES 
WITHOUT OBLIGATION 


aff & | 4 endall 


84 Foundry Street 
Newark 5, New Jersey 





A MESSAGE TO AMERICAN 


INDUSTRY @® 


ONE OF A SERIES 


FOR REAL HELP 
TO SMALL BUSINESS 


It is ironic that one of the first jobs of the 
Eisenhower administration, so widely, and 
erroneously, tagged as a “big business” ad- 
ministration, must be to go to the relief of 
small business. This is necessary because the 
preceding administration, while continually 
proclaiming its tender regard for small busi- 
ness, actually impaired gravely the ability of 
small business to carry on successfully. This 
it did in the necessary haste of devising an 
emergency tax program to finance rearma- 
ment and the Korean War. Now the new 
administration must revise this tax structure 
to give small business a chance to make its 
key contribution to an expanding American 
economy. 


How Taxes Hurt Small Business 


Since the outbreak of the Korean War, 
small business has been handicapped by two 
principal features of the emergency tax 
program: 

1) Many small firms are unable to retain 
enough of their earnings to provide for ex- 
pansion because these earnings are drastically 
limited by the excess profits tax. 

2) Small companies have received a very 
small share of the tax concessions allowed 
by the federal government to encourage con- 
struction of defense facilities. 

A small business that succeeds and hence 
grows is particularly hard hit by the excess 


profits tax. That tax, of course, applies to 
corporations having a net income of more 
than $25,000 per year. It results in taking up 
to 82 cents on every dollar of profit that the 
company earns above what is called an “excess 
profits credit.” For most small companies the 
credit depends on what was earned in 1946-49. 
This creates an element of gamble and dis- 
crimination in determining the amount of tax 
to be paid. Time has proved that it is impos- 
sible to select a base period for the tax that 
is fair to all companies. A young company 
starting in 1946-49 is peculiarly vulnerable, as 
its earnings in that period were necessarily 
low. Even on modest earnings today, it would 
pay a high excess profits tax. 

It is true that Congress wrote into the ex- 
cess profits tax law provisions to lessen the 
impact of the tax on growing companies. 
However, none of these provisions in prac- 
tice has given much relief to small business. 


‘‘Relief’’ Provisions Give Little Relief 


Small firms rely almost entirely on retained 
earnings to provide funds for improving their 
plants and equipment. They get very little 
help from the provisions (1) that no more 
than 70 per cent of total profits can be taxed 
away, (2) that additional earnings are al- 
lowed on an increase of invested capital or 
(3) that growing companies are allowed a 
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rate of return on capital equal to the industry 
average. 

Most large firms can obtain additional funds 
in the securities market. But small firms find 
it difficult to increase their capital by selling 
securities, since investors generally prefer 
the stocks or bonds of nationally known and 
seasoned companies. Few small companies, 
therefore, can reduce their tax burdens by 
increasing their invested capital, and few can 
meet their needs for equity capital if their 
rates of profit are no higher than those of the 
leading companies which generally set the 
average profit. 

Small business has been equally at a dis- 
advantage in the matter of accelerated de- 
preciation for tax purposes. The government 
has encouraged a great expansion of our 
industrial plant, despite the very high rate of 
taxation on corporate earnings, by granting 
certificates of accelerated amortization on new 
plants built to support the defense program. 
These certificates allow business to charge 
off the cost of defense plants at a rapid rate. 
This decreases the earnings that are subject 
to taxes, and so increases the part of the 
earnings that may be retained in the business. 


Growth is Stifled 


But most of these tax concessions have been 
made to large firms especially equipped to 
handle the complex problems of defense pro- 
duction. Of the $12 billion of new facilities 
so far approved for fast amortization, only 
11 per cent are for companies with less than 
500 employees, although the share of such 
companies in the normal civilian business is 
about 30 per cent. In only 2 of 12 industries 
studied by the Small Defense Plants Admin- 
istration were small firms receiving what was 
estimated to be a fair share of the total tax 
amortization awarded. 

Because they are unable either to retain 
enough earnings after taxes or to step up their 
depreciation allowances, most small firms are 
unable to keep up in the race to expand and 
modernize plant capacity. The Small Defense 
Plants Administrator, in his report to Con- 
gress, emphasized that small companies have 
been unable to do their full part in the de- 
fense program for lack of capital. 

The Council of State Chambers of Com- 
merce recently published an eight-state sur- 
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vey showing widespread cutbacks of plans 
for new plants by small and medium-sized 
companies. According to this report, “high 
federal taxes enacted since the beginning of 
the Korean War appear to be placing an effec- 
tive brake on the rate of industrial expansion 
in all the states surveyed and probably in the 
48 states generally ... It is principally the 
small and medium-sized companies whose 
growth is being stifled.” 


Some Ways to Help 


The first step to relieve small companies 
should be to free them from the excess profits 
tax. The nation as a whole would be far better 
off if the excess profits tax were allowed to 
die as scheduled on June 30, since the tax 
promotes waste as it stifles incentives. It is 
quite possible, however, that the politics of 
tax reduction, as opposed to the economics, 
will prevent the elimination of the tax during 
1953. 

If the tax is extended, provision should be 
made for a much broader exemption to 
smaller corporations. If net income up to 
$100,000 a year, which in these days still 
constitutes small business, were exempted 
from the tax, the loss of revenue to the gov- 
ernment would be about $175 million. This 
relatively small amount could easily be offset 
by an increase in employment and incomes 
if small business is freed from its financial 
strait jacket and allowed to expand. Care- 
ful attention should be given also to the pos- 
sibilities of allowing a higher rate of return 
on the first $1 million of capital (roughly the 
amount it takes to provide 100 jobs) and of 
making special accelerated depreciation al- 
lowances to smaller firms. This is a matter 
so important that we shall return to it in a 
future editorial. 

Relief for small business—relief from a 
financial paralysis that has kept it from play- 
ing its dynamic part as a growth element in 
our economy — would do much to give the lie 
to the notion that the Eisenhower administra- 
tion is a “big business” operation. Much more 
important, it would be a long stride toward 
releasing the dynamic energies of many small 
businesses and businessmen to forward a 
continuing and expanding prosperity. 


McGraw-Hill Publishing Company, Inc. 





NEWS ABOUT PEOPLE 
Stultz Is Named Executive VP 


Formerly commercial operations vice president, the Po- 
tomac Edison official assumes added ‘electric’ duties 


D. E. STULTZ 


D. E. Stultz, who has been serving 
as vice president in charge of com- 
mercial operations for Potomac Edison 
Co, has been promoted to executive 
vice president of the company. An- 
nouncement of the appointment was 


made by R. Paul Smith, president 
of Potomac Edison. 

As executive vice president Stultz 
will have increased responsibilities in 
the electric operations of the utility. 

Stultz has been with the Potomac 
Edison organization since 1919. At 
that time he became affiliated with 
the Hagerstown & Frederick Railway 
Co, a subsidiary, and served in various 
capacities in its electrical department 
until 1922, when he was transferred 
to Berkeley Springs, W. Va., as district 
manager. 


Was Winchester Manager . . . Two 
years later he became district manager 
at Winchester, Va. He remained in that 
capacity until 1932 when he was ap- 
pointed general commercial manager 
of the Potomac Edison system with 
offices in Hagerstown, Md. In 1937 he 
was elected commercial vice presi- 
dent, the position he held until the 
present promotion. 


Gallotte Promoted to New Post 


Willard A. Gallotte has been named 
supervisor of engineering for Puget 
Sound Power & Light Co. He has 
assumed the duties of Magnus Craw- 
ford, chief engineer, who has retired 
after 47 years with the company. 


Served as Distribution Engineer .. . 
Gallotte, who has been serving with 
the company’s engineering staff for the 
past two years, joined the company in 
1927 as an engineer. Subsequently he 
has been a local office manager and 
a distribution engineer for both over- 
head construction and underground 
service in Seattle. 

After serving with the Army during 
World War II as a major, he returned 
to Puget Sound P&L as head dis- 
tribution engineer. He advanced to 
assistant to the manager, and then to 
substation construction supervisor and 
assistant superintendent before joining 
the engineering staff in 1951 as en- 
gineer. Gallotte, an electrical engineer, 
is a graduate of Worcester Polytechnic 
Institute. 
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WILLARD A. GALLOTTE 


Joined Predecessor Company in °06 
. .» Crawford became a draftsman and 
designer in 1906 for Seattle-Tacoma 
Power Co, one of five systems con- 
solidated in 1912 to form Puget Sound 
P&L. He served successively as as- 
sistant engineer, superintendent of 


transmission, and superintendent of 
distribution. He was made general 
superintendent of Puget Sound P&L’s 
Central Division in 1932. Upon es- 
tablishment of the general engineer- 
ing department in 1936 he became 
assistant chief engineer and chief engi- 
neer about 11 years ago. 


L. M. Abrahamson, generating sta- 
tion manager at Wisconsin Power & 
Light Co’s Blackhawk Station at 
Beloit, has been made manager of 
power production for the utility. He 
succeeds K. F. Green, who has re- 
tired after serving the utility for 
nearly 45 years. Abrahamson, who 
began with Wisconsin P&L in 1929, 
has worked at the Blackhawk Station 
since 1945. Green was appointed to 
the manager’s post in 1944. 


Maurice H. Hobbs, manager of 
switchgear engineering since 1944 in 
Westinghouse Electric Corp’s Switch- 
gear Division, has been made assistant 
manager of the division. Charles P. 
West, manager of the switchboard 
engineering department since 1944, 
becomes manager of engineering and 
Charles E. Bickham, assistant to the 


division manager for the past year, 
is now manager of order service. 


Edward C. Hughes, Jr, has been ap- 
pointed assistant to L. W. Teegarden, 
who was recently named executive 
vice president of Radio Corp of Amer- 
ica. Hughes’ most recent assignment 
was assistant to Teegarden when the 
latter was vice president in charge of 
technical products of the RCA Victor 
Division. He joined RCA in 1930. 


Joseph C. Sonntag has been named 
assistant superintendent of power for 
Hartford (Conn.) Electric Light Co. 
An electrical engineer, Sonntag 
joined the company in 1936. 


John P. Kelley has been named works 
manager of Allis-Chalmers Manu- 
facturing Co’s Boston Works. Kelley’s 
successor as superintendent of pro- 
duction is Joseph L. Desmond, who 
will continue in his present post as 
traffic manager. Joseph J. DeWindt 
and G. C. Vogel have been named 
assistant works manager and general 
superintendent, respectively, at Allis 
Chalmers’ Norwood (Ohio) Works. 
DeWindt has been general superin- 
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teel for Electric Utilities 


You can always be sure of fast action You can have your steel cut to size, too, 
when you call Ryerson for steel. Sure that and you can always depend on Ryerson 
your requirements will get prompt, in- quality. So for every steel requirement, 
terested attention. call your nearby Ryerson plant. 


At each of 15 strategically located Ryer- 
son plants experienced steel men who 
know the special needs of your industry PRINCIPAL PRODUCTS 
are ready to work with you. And at CARBON STEEL BARS— TUBING — Seamless and 
Ryerson you draw on the most widely — and cold fin- welded, mechanical and 


boiler tubes 


diversified stocks. Carbon steel, alloys, STRUCTURALS — Chan- ALLOYS—Hot rolled, cold 


k nels, angles, beams, etc. —, a treated. 

i eal it’ i iffi PLATES—M in- nO Lees Stee 

stainless though it's still difficult to op cluding inland 4-Way STAINLESS — Stainless 

every size of every product always on Safety Plate bars, plates, sheets, tubes, 
2 . SHEETS—Hot and cold ete. 

hand, you will find we can take care of rolled, many types and © BABBITT—Five types, also 


i coatings Ryertex plastic bearings 
most every steel requirement. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK e BOSTON ¢ PHILADELPHIA ¢ CINCINNATI © CLEVELAND © SEATTLE ¢ 
SPOKANE © DETROIT ¢ PITTSBURGH © BUFFALO ¢ CHICAGO e MILWAUKEE ¢ ST. LOUIS © LOS ANGELES © SAN FRANCISCO 
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STREET LIGHTING GOES MODERN! 


wu AMPLEX 
MERCURY VAPOR LAMPS 


JH-1 
400W 
18,000 Lumens 


5,000 hrs. 
rated life 


t 3 


cow 


20,000 Lumens 
5,000 hrs. 
rated life 


AH.-1 
400W 
15,000 Lumens 


6,000 hrs. 
rated life 


‘AMPLEX 


TWICE AS MUCH LIGHT for the 
same wattage consumed. ..double the 
illumination with no boost in the light- 
ing bill. Burning life several times 
longer than incandescents. That’s what 
municipalities and utilities get with the 
new Amplex Mercury Vapor Lamps 
for street lighting ...and it adds up to 
completely new lighting efficiency and 
extraordinary economies. 


Amplex Mercury Vapor Lamps are 
made in three types, the ever-popular 
EH-1 and AH-1, and the highly im- 
portant new JH-1 which is color- 
corrected by means of a special phos- 
phor coating that produces a warm, 
neutral light and abolishes all need 
for color-correcting incandescents. Per- 
formance facts of all three lamps are 
shown under their respective illus- 
trations. 


For the full story on Amplex Mercury 
Vapor Lamps and for detailed infor- 
mation regarding their practical appli- 
cation, write Amplex Corporation, 
Department J-4, 111 Water Street, 
Brooklyn 1, New York. 


Sealed-Beam Reflector Lamps, Colorbeam Lamps, Spotlites and‘ Floodlites, Industrial 
Infra-Red Heat Lamps, Vibration and Rough Service Lamps, Street Lighting Lamps, 
Traffic Signal Lamps, Incandescent Lamps, Fluorescent Tubes, Display Accessories. 


tendent since 1950 and Vogel super- 
intendent of electrical departments 
since 1950. 


Albert Diss Is Elevated 


Albert B. Diss has been named 
vice president and general manager 
of the Watson-Stillman Co, Roselle, 
N. J., a division of H. K. Porter Co. 
Inc. In his new position Diss will 
be in complete charge of all manu- 
facturing and sales operations. Until 
this promotion he had been vice presi- 
dent in charge of manufacturing. He 
joined Watson-Stillman in 1950 as 
manager of manufacturing operations 
and in 1952 was elected vice president. 


Dwight R. G. Palmer will retire in 
April, 1954, as chairman of the board 
of General Cable Corp. His successor 
at that time will be Irving T. Bennett, 
vice president of Revere Copper & 
Brass, Inc. On April 8, 1953, Bennett 
will become a member of the General 
Cable board of directors. As of Nov. 
1, 1953, Bennett will become chief 
executive officer of the firm. James R. 
MacDonald will continue as president 
of General Cable. 


S. H. Fletcher has been named man- 
ager of the Petersburg district of Vir- 
ginia Electric & Power Co. Fletcher. 
who started with Vepco in 1939 as an 
engineer, succeeds J. Frank Pond, who 
has retired after 50 years with the 
utility. After serving the Harrison- 
burgh and Newport News districts. 
Fletcher was transferred to Richmond 
in 1951 as system distribution engi- 
neer. 


Dr W. A. Thomas, manager of elec- 
trical engineering for Electric Prod- 
ucts Co, Cleveland, has been ap- 
pointed chief engineer. His successor 
as manager is J. J. Unger, who will 
be responsible for all electrical design 
activities. E. D. Smith is now con- 
sulting engineer and J. R. Williams 
was named manufacturing manager. 


H. Kent Walker, superintendent of 
electric distribution in South Carolina 
Eiectric & Gas Co’s Columbia Divi- 
sion, has been appointed manager of 
the company’s system-wide distribu- 
tion department. The utility also pro- 
moted Harry T. Huffman, an adminis- 
trative assistant, to the position of 
promotion manager in the commercial 
department. Walker, who started with 
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Four-In-One 
SPOOLS 


TA he 
+7 a pe ffs 


No. 11357-B with 
reinforcing 
band. 


Pe a dG room 
saan tee me 
Pi<e 


WITH PORCELAIN PRODUCTS 
FOUR-IN-ONE SPOOLS 


The secondary main alone 
in the spool groove. Separate dead 
ending hole for each service drop. 


Engineered specifically for multiple service 
take-offs by a utility engineer with years of 
practical experience. Saves over a foot of 
conductor on each drop! Eliminates ‘“‘feed 
backs"’ and reduces possible radio inter- 
ference. Adequate insulation between each 
conductor. Saves Labor. Reduces possibility 
of shock hazards to linemen. Makes possible 
even distribution of sag. Make service 
changes or secondary changes without one 
interfering with the other. 


Porcelain 
ler tka Ls 


FINDLAY, OHIO 


ELECTRICAL WORLD e@ April 6, 1953 


How to keep informed on the 


part of 


your business 


AT YOUR FINGER TIPS, issue after issue, 

is one of your richest veins of 

job information — advertising. 

You might call it the “with what” type — 

which dovetails the “how” of the editorial pages. 
Easy to read, talking your language, geared 
specifically to the betterment of 

your business, this is the kind of practical 

data which may well help you do a 

job quicker, better — save your company money. 


Each advertiser is obviously doing 

his level best to give you helpful information. 
By showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking his most 
efficient way toward a sale. 


Add up all the advertisers and you’ve got 

a gold mine of current, on-the-job information. 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools . . . product developments, 
materials, processes, methods. 


You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
“with what” part of your business. 


McGRAW-HILL PUBLICATIONS 





EXTRA Holding Power 
QUICKLY Installed 
COU) Mae mh 


@ They speed up work and 
provide dependable anchor- 
age in new construction and 
maintenance. Quick and 
easy to install—made of 
tough rust-resistant mallea- 
ble iron—their holding power 
“‘tops’”’ all others. Available 
two-way, three-way, four- 


way, and cone types. Write 
for facts. 


Exclusive 
Everstick 
nut housing. 
Locks anchor 
firmly on 
rod. No 
chance of 
rod slipping 
thru anchor. 


EVERSTICK ANCHOR CO. 


Manufacturer of *‘THE ANCHOR OF MERIT" 


FAIRFIELD, IOWA 


SCE&G as assistant superintendent of 
distribution in 1937, was named to the 
superintendent’s post in 1941. Huff- 
man began with SCE&G in 1936 in 
the line department. 


J. C. Freyberg has been appointed 
advertising manager of Panellit, Inc, 
Chicago engineers and builders of con- 
trol systems and panelboards, and 
two associated companies, Panalarm 
Products, Inc, and Panascan, Inc. 


Freyberg for the past nine years has | 
been with Wheelco Instrument Co in | 


sales, sales promotion, and advertising 
posts. 


Harry M. Miller, executive vice presi- 
dent of Columbus & Southern Ohio 
Electric Co, has been elected a director 
to fill a new place on the board, which 
has been increased from seven to eight 
members. Miller was made a vice 
president in 1951 and executive vice 
president last October. 


Stacy Standley has been promoted to 
manager of lighting sales for Line Ma- 
terial Co, Milwaukee. Prior to this 
promotion, Standley was associated 
with Line Material’s Mountain States 
Division. He joined the firm six years 
ago. 


Donald A. Bartlett has been named 
director of industrial relations and 
Lester W. Frank director of rates and 
economic research for Western Massa- 
chusetts Electric Co. Bartlett previ- 
ously was research engineer and Frank 
served as rate engineer. 

L. Harriss Robinson has been ap- 
pointed manager of the Washington, 
D. C., office of Motorla Communica- 
tions & Electronics, Inc. Before this 
appointment Robinson was a regional 
manager in charge of sales and dis- 
tribution of Motorola communica- 
tions products. 


OBITUARY 


James Wilson 


James Wilson, 78, former president 
and chairman of the executive com- 
mittee of Shawinigan Water & Power 
Co, died March 22 at Montreal, Can. 

His record with Shawinigan dates 
back to 1911 when he became chief 
accountant to the company. He was 


made secretary in 1914, director in| 





FENCES 

COMMAND RESPECT 
There’s no question about it—a formi- 
dable Stewart Chain Link Wire Fence 
discourages vandalism. And other Stewart 
products do a bang-up protection job, 
too. For example: wire window guards, 
steel folding gates, wire mesh partitions, 
skylight guards, machinery guards, and 
others. Don’t be half safe—get complete 
protection— NOW. Stewart catalogs will 
be serit on request. Please mention prod- 


| ucts in which you are especially interested. 


THE STEWART IRON WORKS CO., INC. 


2066 Stewart Block Cincinnati 1, Ohio 
Experts in Metal Fabrications since 1886 


~ Insulating and Cable-Pulling 


UMPOUNDS 


_ of Recerd-Breaking Performance 


Minerallac gives you a complete assortment for every 
need: dense, viscous and fluid coasistencies for high and 
low voltages in cable-joints, pot-heads, terminal bills, 
distribution cables, street lighting, telephone work. 
«~~ Insoluble in oil or water, for all temperatures. 
Clean, safe, economical — outranks all others in quality. 


Send for new literature and prices. 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street—Chicago 7, Illinois 


MINERALLAG 
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JAMES WILSON 


1930, vice president in 1933, general 
manager in 1937, and was elected 
president in 1939. He retired in 1950. 

Wilson received the Order of the 
British Empire in 1948 for his services 
to Canada and the Commonwealth in 
two world wars. 


Dr John C. Parker 


Dr John C. Parker, 73, who retired 
in 1949 as vice president of Consoli- 
dated Edison Co of New York, Inc, in 
charge of the departments of research 
and development, died March 23 in 
Brooklyn, N. Y. 

Parker started in 1922 as an electri- 
cal engineer with Brooklyn Edison Co, 
now merged with Consolidated Edison. 
While serving as a vice president in 
charge of engineering with Brooklyn 
Edison, he directed the design and 
construction of the Hudson Avenue 
electric and generating station, re- 
ported to be the largest steam-electric 
station in the world. After serving as 
president of Brooklyn Edison from | 
1932 to 1936, Parker assumed the 
post of vice president with Consoli- 
dated Edison. 

He is a former president of the 
American Institute of Electrical Engi- 
neers. 


Eldred Winfield Van Fossen, 49, as- 
sistant secretary and assistant treas- 
urer of Potomac Edison Co, died 
March 10 at Frederick, Md. He be- 
came associated with Potomac Edison 
in 1928. 


George H. Jones, 78, retired manager 
of power sales for Commonwealth 
Edison Co, died at Chicago March 20. | 
He joined Commonwealth Edison in | 
1898 and retired in 1943. 


| 
' 
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NOTE, ie — poe of A Ss v A Transfer a 


ree 
bang 


LAY 


‘TIME DE 


‘for ignoring 
“Momentary Outages 
Essential for More .and- More Installations. 
No. 1 of a series, spot-lighting 


features to look for in adequate 
Automatic Transfer Switches. 


We mean a “Time Delay’’ feature, factory set for tripping at any point 
between 1 and 3 seconds which permits the transfer switch to ignore 
normal source outages caused by transient conditions. This results in 
smooth handling of the connected load and reduced wear on the starting 
mechanisms incorporated in automatically started standby units or plants. 


We'll be glad to send details of this Time Delay feature; also the story of 
ASCO Service to Industry on this particular phase of Electromagnetic 


Controls which is given in a new booklet, ‘‘Automatic Transfer Switches’, 
now on the press. 


We also manufacture a complete line of “Solenoid Operated 
Valves” for automatic and remote control of liquids and gases. 
To thousands of satisfied users, “ASCO” and “Solenoid Valves” 
are synonymous. 


Automatic Switch Co 


Coffing Safety Pull Ratchet 
Lever Hoists. 10 roller chain 
models, ¥% to 15 tons. 

2 coil chain models, 
¥% and 12 tons 


« Quik-Lift Electric Hoists 
Noist-Alls ¢ Mighty-Midget 
Pullers * Spur-Geared 
Hoists * Differential Chain 
Hoists * Load Binders 
1-Beam Trolleys 


397, LAKESIDE AVENUE » ORANGE, NEW JERSEY 


ov * 


sare 
s 


Just as important as the time and 
labor-saving advantages of Coffing 
Safety-Pull Ratchet Lever Hoists,is the 
way each one protects your men from 
injury, your equipment from damage. 
Here’s why: 

Only the finest steel is selected for each part. 

Hooks will not break or straighten out. 


Dual ratchet and paw! will not slip — even if handle is accidently 
released. 


Handle will bend before any other part is overloaded beyond safe 
limits. 


Every Safety-Pull is tested at 100 percent overload. 
Write for Bulletin E 4SP — and the name of your 
nearest distributor. Make use of his broad experience 
and complete service facilities. 


COFFING HOIST COMPAN 


Danville, IMinois 


sian 





MANUFACTURERS & MARKETS 


Plant Tackles Reactor Costs... 


... and contamination problems. Designed to process used fuel 
elements, AEC facility is operated by American Cyanamid 


A new $34-million chemical proc- 
essing plant operated for the Atomic 
Energy Commission by American 
Cyanamid Co is making an assault 
on two major barriers to commercial 
development of atomic power reactors 
—high costs and contamination prob- 
lems. 

The plant, designed to recover 
used fissionable material, is located at 
the AEC’s National Reactor Testing 
Station near Idaho Falls, Idaho. An- 
nouncement of start of operations was 
made March 13 by L. E. Johnston, 
manager of the Idaho Operations 
office. 


Attacks High Cost ... This facility 
incorporates a number of new design 
concepts expected to produce data im- 
portant to the economics of reactor 
utilization, Johnston said. The new 
plant attacks the high cost of reactor 
operation in several ways. 

First, the processing system used 
at the plant is expected to have an 
important effect on lowering the cost 
of reactor fuel. 

Because the fuel 
actors become 


elements in re- 
fouled with fission 
products, it is necessary to process 
them at intervals. These fission 
products absorb neutrons which ham- 
per the chain reaction within reactors. 
Their removal becomes a_ necessity 
to insure efficient operation. 

Second, the new plant makes it 
possible to reclaim fissionable material 
from used reactor fuel elements with- 
out the expensive and complicated 
remote control mechanisms previously 
used. 

Located amidst Idaho’s vast south- 
ern sagebrush desert, the plant was 
more than two years in the building. 
Bechtel Corp, San Francisco, the 
construction contractor, started ex- 
cavation Aug. 14, 1950, and com- 
pleted its work Dec. 5, 1952. Foster 
Wheeler Corp, New York, was archi- 
tect-engineer. Process design was 
done by the AEC’s Oak Ridge Na- 
tional Laboratory. 

A major cost-cutting factor is that 
the plant is designed for direct main- 
tenance. Previous chemical processing 
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plants had costly provisions for re- 
placement of defective units by 
mechanisms operated by personnel 
outside the area. These remote con- 
trol devices were believed necessary 
because of the intense radiation from 
fission products. 

The new plant, however, is expected 
to demonstrate the feasability of de- 
contaminating the individual cells in 
which the chemical processing is car- 
ried out by allowing workers to enter 
and do maintenance work. These 
operations in the new plant must still 
be carried on within thick shielding 
walls, the AEC said. 


Fission Products Stored .. . The plant, 
at which American Cyanamid em- 
ploys about 300 persons, is equipped 
to process used fuel elements from a 
variety of reactors. Fission products 
removed from the used fuel elements 
are concentrated and placed in large 
underground storage tanks for re-use 
later. These fuel elements must be 
processed at intervals to prevent the 
absorbed neutrons from cutting down 
the efficiency of the reactors. Cost 
of this reprocessing is an integral part 
of the expense of reactor operation, 
and is a major item of consideration 
in evaluating the economics of pro- 
duction of usable power from atomic 
energy, the AEC announcement said. 

“A considerable part of the ex- 
pense comes from the fact that the 
processing involves purifying the 
Uranium-235 product to a degree 
far beyond commercial standards for 
industrial materials,’ the AEC re- 
ported. 


Radioactive Materials Removed . . . 
Another problem facing commercial 
development of reactors is the con- 
trol of radioactive gases. This is 
especially important since power re- 
actors of the future will likely be 
located in populous areas. The new 
plant has experimental equipment to 
remove radioactive materials from 
gases generated by the chemical proc- 
ess. 

Engineers hope to learn from this 
experimental equipment whether con- 
taminated gas can be completely con- 
trolled. 

To protect workers from radio- 
activity, a ventilation system draws air 
into processing areas and away from 
all areas containing personnel. The 
ventilating system provides the plant 
with 170,000 cu ft of filtered and 
washed air per minute. 

Results obtained at the new chemi- 
cal processing plant are expected to 
have an important bearing on the 
ultimate industrial use of atomic 
power reactors as a_ source of 
power. 


Work Started on GE's 
Sound Test Building 


Construction was started last week 
on a $1-million sound test building 
at General Electric Co’s Pittsfield, 
Mass., works. The new building, 
which is to be completed early in 1954, 
will be used by the company’s power 
transformer department to study the 
origin and reduction of transformer 
noise. It will play a key role in the 
company’s efforts to develop quieter 
transformers at lower cost. 

The new building will house a sound 
test chamber that is five stories high. 
Facilities will be provided for handling 
and testing transformers weighing up 
to 400 tons. The sound building will 


MANUFACTURERS’ EARNINGS 


Period 
Company Months Ended 
Corning Glass Works 
DeLaval Steam Turbine 
Harvey Hubbell 
Permutit 
Revere Copper & Brass 
Sylvania Electric Products 
Sprague Electric Co 


Dec 
Dec. 
Dee. 
Dec. 
Dec. 
Dec 
Dec 


te 


to to 


to to 


t 


Notes 
now outstanding; (c 


(a) After reserve for contingencies of $35,000 in 1952 and $39,000 in 1951; (b) 
Before special $2,009,759 special ‘credit. 


Earnings Per 
Common Share 
1951 1952 5 


Net Income 
1952 


$10 323 ,156(e) $10,141,164 $3.77 


1,048 576 
1,092,650 
868 ,800(a) 
6,790,913 
6,960,625 
3,136,853 


267 ,223 19 
1,405 ,995 3.41 
692 ,367(a) 3.95 
6,935 ,083 5.27 
8,253 ,973 3.04 
2,720,334 18 


Based on shares 
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: STANDARD and HEAVY DuTY ff 


sINVERTERS! 


t For Inverting D.C. to A.C. ... Specially i 
t Designed for operating A. C. Radios, & 
Television Sets, Amplifiers, Address 
Systems, and Radio Test Equipment 

% from D. C. Voltages in Vehicles, 


Ships, Trains, Planes and 
of 
é } 
gS 


in D. C. Districts. 


©00990 
9 


| \/ NEW mopus 
| 4/ NEW DESIGNS 
4/ NEW LITERATURE 


See your jobber or write factory 


AMERICAN TELEVISION & Ravio Co. 
Quality Products SincetG3t 


SAINT PAUL 1, MINNESOTA—U. S. A. 


“A” Bottery Eliminators, 
DC-AC inverters, Auto 
Radio Vibrators 
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‘be 56 ft wide, 66 ft long, and 49 
ft high. The control room associated 
with the test chamber will be in a 
small structure adjacent to the sound 
test building. 


Allis-Chalmers’ Sales, 
Income Hit New Highs 


Allis-Chalmers Manufacturing Co 
has revealed that in 1952 new highs 
were established in both sales and 
earnings. 

Net sales in 1952 totaled $513,- 
641,331 compared with $457,060,766 
in 1951. Pres W. A. Roberts said 
company sales passed the $500-million 
mark for the first time. He added 
that direct defense contract sales were 
about double 1951 and accounted for 
slightly more than 16% of total sales. 

Net income for 1952 was $24.,- 
457,855, equal to $7.98 per common 
share, compared with $22,416,813, or 
$8.19 per common share in 1951. 
Earnings per common share were 
| figured on the basis of 2,955,339 out- 
standing for 1952 and on 2,595,102 
outstanding in 1951. 


New ‘Brain’ Developed 


The Engineering Research Associ- 
ates Division of Remington Rand, Inc, 
has announced the development of a 
new electronic brain—an_ ultra-high- 
speed general-purpose electronic digi- 
tal computing system. Purpose of the 
new computer, known as ERA 1103, 
is to solve mathematical, scientific, and 
engineering problems, including prob- 
lems involving real-time, on-line, data 
reduction. Probably the most signifi- 
cant industrial application of the de- 
vice is its use in automatic process 
control, as a prelude to the ultimate 
development of the “automatic fac- 
tory.” The device, which weighs ten 
tons and occupies a space of 60 ft 
by 20 ft, has 4,500 electronic tubes 
and operates on 55 kva. 


'Introduces New Battery 


Electric Storage Battery Co has re- 

| ported that 20% more capacity in the 
same space is the advantage claimed 
| for its new line of T-H (Thrifty Hauler) 


| Exide Ironclad batteries. The new bat- 
tery incorporates polyethylene nonoxi- 
| dizing slotted plastic tubes to keep the 
| active material in constant contact 
with grid spines, yet permit free elec- 


" CTATES 


COMPANY 


Small, Compact, Portable 
PHASE SHIFTERS 


TYPE R— 2, 50 Volt Amperes 
Other capacities: 
100-200-300 and 500 Volt Amperes 


TYPE “R-2” with Double Voltage 
Primary and Secondary 


Delta and Wye connections if desired. 


Get the Best! 


POTENTIAL PHASING 
TRANSFORMERS 


with STATES Exclusive Features: 
. No wiring to interfere with switch- 
ing, yet all leads can be easily traced. 
. Large Transformers, heavy core, low 
losses. 
All connections are made to terminals 
mounted on the side of the raised 
base. The position of the terminals 
makes them easy to connect for both 
front connection or back connection. 


Write for Full Particulars 


THE STATES COMPANY 
3 New Park Ave., Hartford, Conn. 


Please send Cat. No. Sec. 2E and 
Cat. No. 1 Sec. D-10 





ol 0) a ol} B 
WITH GREENLEE 
TIMESAVING TOOLS 
FOR ELECTRICIANS 


HYDRAULIC BENDERS 
FOR CONDUIT, PIPE 
Quickly produce your 
own wf right on the 
, job. With a GREENLEE 
Bender one man in 
but a few minutes 
makes smooth, accu- 
rate bends in pipe and 
conduit up to 5”. 
Compact, portable 
. saves hours, 
saves materials. 


HAND BENDERS 

FOR TUBING, PIPE, 

CONDUIT 

Quickly form small- 

radius bends without 

flattening or kinking. 

Especially designed to 

make neat bends for 

sharp corners, nooks and other close 
quarters. Saves up to 75% in time 
and materials on many jobs. 


KNOCKOUT PUNCHES 

AND CUTTERS 

For fast, easy enlarging of 
knockouts and cutting of 
holes in metal boxes, cabi- 
nets, panels. Various wn 
and models for making o 
ings for conduit sizes from 
14” up to 3!4". To operate, 
simply turn with a wrench. 


HYDRAULIC 

KNOCKOUT PUNCH 

DRIVER 

Portable hydraulic unit 

for driving GREENLEB 

Knockout Punches. 

Speeds jobs... easily 

operated. Develops over 
‘11 tons of pressure so that conduit openings 
are cut in 10-gauge metal with ease. 


CABLE PULLER 
AND BORING 
TOOLS 


* Specifically de- 
signed to save 
time, speed jobs... 
eliminate tedious, heavy $ § 
work. Companion tools to 
many other Greeniee timesavers for the 
electrician. 


oan. ENLEE 


Write for new Electrical Tool Folder, Greenlee 
Tool Co., '894 Columbia Ave., Rockford, III. 


3690990 
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| trolyte penetration. 


Added features 
are the polyethylene acid-proof tube 


| sealer fitted to bottom of positive 
| plate, larger positive plates, and new 
quarterturn unbreakable plastic vent | 


plugs, which facilitate quick, 
servicing with water. 


easy 


MANUFACTURING BRIEFS 


To handle expansion of manufacturing 
facilities, Federal Electric Products 
Co has set up five self-contained divi- 
sions, each to be responsible for 
manufacture of a single product line. 
The divisions are: Panel board, at St. 
Louis; industrial control, temporarily 
Hartford; switch and panel, Newark; 
switchgear, Scranton; and Western, 
Los Angeles. 


Phelps Dodge Corp has raised its price 
for domestic mined copper by 1%2¢ 
a Ib to 30¢, delivered Connecticut 
Valley. This is the first increase by 
a major American producer in_ its 
domestic price since price controls 
were removed a month ago. To date, 
Phelps Dodge Copper Products Corp, 
wire and cable manufacturing sub- 


sidiary of Phelps Dodge Corp, has | 
not advanced prices of its wire and | 


cable products. 


Foster Wheeler Corp has rejected pro- 
posals made by General Dynamics 
Corp that the two firms merge. At 
the recent annual meeting Adm Earle 
W. Mills said the board’s rejection 


of a merger with General Dynamics | 


was “unanimous as not being in the 
best interests of Foster Wheeler. The 
two companies have different types of 
business—we have practically no de- 
fense work; General Dynamics is 
primarily engaged in defense work.” 


SALES ASSIGNMENTS 


COMPANY STAFFS 


Graybar Electric Co, Inc, has appointed 
H. E. Lippert district operating manager at 
Cleveland to replace A. E. Kostulski, who 
is retiring. Lippert joined Graybar in 1932. 


Curtis Lighting, Ine, Chicago, has ap- 
pointed J. V. Bradley, former Boston ter- 
ritory representative, to the post of regional 
manager for the East Coast with head- 
quarters at New York. W. J. Dorrans, 
Minneapolis representative, will head the 
Northwest Central region, operating out of 
headquarters office in Chicago. The South- 
west Central region will be under the su- 


pervision of regional manager, C. F. Peter- | 


son, with headquarters in Dallas. 


SCHEDULES 
have priority at 


® Structural 
@ Reinforcing 
® Galvanized 
@ Plate 

@ Warehouse 
®@ Erection 


FLINT STEEL 


CORPORATION 
P.O. Box 1289 
TULSA, OKLAHOMA 


with Oy portable 
ELECTRIC Blledideg 


Use Electric Radin on Every Job 


Carry, wheel, or truck "em to any spot and plug in 
for ali the electric power you need. Lightweight, 
Onan air-cooled electric plants supply power for 
electric drills, saws, planers, spades, tampers, 
lights ... any electrical equipment. Lightweight 
A.C. models: 400 to 3,000 watts. D.C.: 750 to 
5,000 watts. (Heavy-duty gasoline or Diesel 
plants to 75,000 watts.) 


Write for Folder 
D. W. ONAN & SONS INC. 
5437 Royalston Ave., Minneapolis 5, Minnesota 
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MEETINGS CALENDAR GE FENCE<<2 


es et Association A MERI CA 'S FIR S T WIR E FE N Cc E 


Short Course Conference, 
University of Florida, Gainesville, Fla., "7 Sy \ 
April 6-10. S 


Pacific Coast Electrical Association 
Administrative Services Section Confer- 
ence, Jokake Inn, Phoenix, Ariz., April 
8-9; Annual Convention, Hoberg’s, Lake 
County, Calif., May 13-15. 


Missouri Valley Electric Association 
Engineering Conference, President Ho- 
tel, Kansas City, Mo., April 8-10. 


Northwest Electric Light & Power Asso- : 
ciation s NY 
Engineering-Operation Section, Multno- 
mah Hotel, Portland, Ore., April 8-10; 


Business Development Section, Daven- EVERY STEP is QUALITY CONTROLLED — 
era ema ee nee FROM RAW METAL TO THE ERECTED FENCE 
Illuminating Engineering Society 


South Pacifie Coast Regional Confer- @ Page Chain Link Fence, pioneered by PAGE and produced 
—, Les Anqaies, a ae Ses only by PAGE, offers reliable protection against hazards which 
Sc ste } > He y D) 

oo aeag el er keel 4-02: aot threaten both property and persons. 

Central Regional Conference, Lord Bal- - s aaaliasliany 
timore Hotel, Baltimore, Md., May 14- YOUR CHOICE OF THREE SUPERIOR METALS 1S assurance 
15; Southern Regional Conference, that your fence will best meet your needs. Choose heavily- 
Sedgefield Inn, Greensboro, N. C., May alyvani ae ari : lasts Sens - S 

iat; Went takes Reaesl Gente galvanized Copper Bearing Steel, or long-lasting Stainless Steel, or 
ence, Syracuse Hotel, Syracuse, N. Y., corrosion-resisting Aluminum. Interlocking wires are woven to form 
May 25-26; National Technical Confer- 5 ry —— : 

iat Wek ‘cicamiinea. Maer Gawke Geek. a strong, uniformly square mesh. 


13-17. EIGHT BASIC STYLES, varied by choice of metals, wire gauges, 


iiiicitaaiaasy, Seidl Mitac heights, ty of gates, posts and post tops, and top rails. Pension and 
Engineering-Operation Section, Edge- fabric bands not removable from outside. Gate frames welded at joints. 
water Gul Hotel, Edgewater Park, ~ : 
Miss., be 16-17: Sadhentriat Power IT’S TIME TO THINK, AND ACT. Page Fence is mney erected by 
Sale Commesenes, Mats Sumter Hotel, technically trained firms conveniently located throughout the country. 
Ss s - é -Z2é. . * 7 . ¢ 
es Se Ss For illustrated PAGE data and name of nearest firm... 
American Institute of Electrical Engineers 
Southern District Meeting, Hotel Seel- Write to PAGE FENCE ASSOCIATION in Monessen, Pa., 
bach, Louisville, Ky., April 22-24; Atlanta, Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, 
Northeastern District Meeting, Sheraton New York or San Francisco. 
Plaza Hotel, Boston, April 29-May 1; 
Conference on Electric Heating spon- PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 
sored by Committee on Electric Heating 
and Michigan Section, AIEE, Detroit- oe 
Leland Hotel, Detroit, May 26-27; Sum- 
mer General Meeting, Chalfonte-Haddon 
Hall, Atlantic City, N. J., June 15-19; 
Pacific General Meeting, Hotel Van- 
couver, Vancouver, B. C., Sept. 1-4: 
Middle-Eastern District Meeting, Daniel 
Boone Hotel, Charleston, W. Va., Sept. 
29-Oct. 1; Fall General Meeting, 
Muehlebach Hotel, Kansas City, Mo., 
Nov. 2-6. 


Pennsylvania Electric Association /. j Check with Superior on 
Spring Meeting, Meter Committee, Hotel ‘ c 
Alexander, Hagerstown, Md., April 23- > 4 
24; Spring Meeting, Communications 


Committee, Hotel Roosevelt, Pittsburgh, is ee 9 
April 30-May 1; Spring Meeting, Relay / 
Committee, Valley Forge Hotel, Norris- és 
town, Pa., May 7-8: Industrial Sales 

Conference, Galen Hall, Wernersville, , ‘ 

Pa., May 7-8; Electrical Equipment 

Committee, Benjamin Franklin Hotel, 

Philadelphia, May 12-13; Hydraulic 

Power Committee, Yorktowne Hotel, 

York, Pa., May 14-15; Transmission- 

Distribution Committee, Irem Temple 

Country Club, Dallas, Pa., May 14-15; 

Prime Movers Committee, Beachcomb- 

ers Resort Hotel, Erie, Pa.. May 18-19; 

Systems Operation Committee, Skytop 

Lodge, Skytop, Pa., May 21-22. 


Edison Electric Institute 
Accident Prevention Committee, Edge- 


water Beach Hotel, Chicago, May 4-5; _ Full range of sizes in standard and top bushing types 
Transmission-Distribution Committee. 


Edgewater Beach Hotel, Chicago, May —all built to Superior’s usual high quality. Write to: 
5-6; Electrical Equipment Committee, 


Sir Walter Hotel, Raleigh, N. C., May 
11-12; Meter-Service Committee, Went- 
worth-by-the-Sea, Portsmouth, N. H., 
May 25-27; 21st Annual Convention, 


Convention Hall, Atlantic City, N. J., 
June 1-4; Hydraulic Power Committee, 
Portland, Ore., June 15-16. 


SWITCHBOARD & DEVICES CO. 
CANTON, OHIO 
*Public Information Program 


5 A subsidiary of 
West North Central Regional Meeting, : : 
Russell Lamson Hotel, Waterloo, Iowa, The Union Metal Manufacturing Company 
May 5-6. 
National Electrical Manufacturers Asso- 
ciation 
Annual Meeting, Haddon Hall, Atlantic 
City, N. J., Nov. 9-12. 


* Addition this week. 
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HANDLES 


-.. available 
on the 


LUBRING® 
PLIERS 


These heavy, black vulcanized rubber 
handles are a wonderful addition to the 
great Lusrinc lineman’s pliers. They 
are designed to add extra comfort, long 
wear and protection—and are available 
on many Utica models. 


“THE PLIERS THAT OIL THEMSELVES” 


These fine Lusrinc pliers have 
won a wide acceptance among 
utility people as “the pliers that oil 
themselves”. Porous iron lubri- 
cating ring “floats” in the joint, 
absorbs lubricant and feeds it as 
needed. Keeps joint smooth 

and free working. 


The LUBRING feature is avail- 
cble in 9 other useful models. 


IT PAYS TO USE QUALITY TOOLS 
and the world’s best tools are made in U.S.A. 


® 
Jy 
DROP FORGE AND TOOL 


CORPORATION 
JTICA 4 NEW YORK 


In Canada 


ADLAM TOOL & SUPPLY CO., LTD., MONTREAL; 
WINNIPEG 


WALLS-IRONS, LTD., 
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“Yes—but” Contest 
(Continued from page 134) 

you for looking at the long-range view 

of this purchase, 

But—the manufacturers have al- 
ready anticipated this very question. 
Long before the product was placed on 
our floor to sell, the makers had put it 
through such a grueling “shake-down” 
test, they were confident of its fault- 
less performance. You may be sure 
this appliance will give years of care- 
free service, far beyond the life of its 
warranty. 


16. I am going to wait for the new 
model; I always buy too soon. 

Yes, we all like the 
when we buy, 


latest model 

But—there will always be a new 
model coming up. Why postpone the 
benefits and enjoyment this appliance 
will give you? This model has proven 
itself. New features may be tried in 
the next model and later discarded as 
impractical after Mrs. America has 
actually lived with it awhile. Why not 
buy now and begin your enjoyment 
and savings today. 


17. I'd like to use electricity for cook- 
ing, but I hear it is too expen- 
sive. 

Yes, it may possibly cost you a few 
cents a month more, 

But—the advantages of modern 
electric cooking far overshadow that. 
Electric cooking preserves the nourish- 
ing juices, vitamins and _ healthful 
minerals in the food you cook, thereby 
saving food costs. Practically all of the 
heat from the surface units goes di- 
rectly into cooking utensils. Electric 
cocking is healthful, cool, clean, fast, 
economical, dependable, time saving, 
and modern. 


13. I'd like to have an electric water 
heater, but I understand it costs more 
to operate. 

Yes, like many good things, it costs 
a little more, 

But—the slight additional cost is 
more than offset by its many advan- 
tages. You have complete safety. You 
can place your electric water heater 
anywhere you wish—nearest the point 
of most frequent use, thereby saving 
you money. There’s less lime deposit 


| and a consequent longer life. There’s 
| n> chance of a pilot’s going out. No 


venting is necessary. 


19. We don’t need such a good one. 


Yes, you could probably manage 


| with a poorer one, 


inches of 
concrete 
per minute! 


drills 


... gives lowest cost per foot of 
concrete drilled with a TILDEN 
Rotary Konkrete Kore Drill. Two- 
thirds more cutting surface make 
Tilden 70% more efficient. Drills 
5 to 7 times more holes without 
resharpening — even reinforced 
concrete. Free factory resharpen- 
ing! Use with any electric or air 
drill. 29 standard sizes, 3/16” 
to 4”. interchangeable 

shanks up to 60”. 


pray 


ROTARY 
KONKRETE KORE 


drill 


Patented core 
slot expels 
cuttings 
automatically! 


U.S. Pat. No. 
2506474 


SOLD BY SUPPLY 
HOUSES EVERYWHERE 


TILDEN TOOL 
MANUFACTURING COMPANY 
209 Los Molinos * San Clemente, California 


Branch Office: 
1144 W. Washington Bivd., Chicago 7, Illinois 


ENGTH, ENDURANCE 
Meet the Test! 


WRITE TODAY 
for free, 
illustrated 
catalog. 


IN THE FIELD as in laboratory tests 
. . » @rapo Galvanized Steel Strand 
proves itself capable of withstanding 
severe punishment. Steel’s inherent 
strength and durability are combined 
with definite economies in every size 
and grade of @rapo Steel Strand. 
You'll find the heavy, ductile, tightly- 
bonded zinc coatings, applied by the 
famous @rapo Galvanizing Process, pro- 
vide lasting protection against corrosion. 


Contact your jobber of Crapo 
Galvanized Products or write 
direct for further information! 


INDIANA 


STEEL & WIRE COMPANY 
MUNCIE, INDIANA 
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But—I’m sure you'd regret doing 
without this superior model’s many 
work-saving, time-saving, money-sav- 
ing features. The only real way to save 
is to buy the best quality. Your sav- 
ings alone will far outweigh any addi- 
tional first-cost, and you will be en- 
joying its superior conveniences for 
years after you’ve forgotten what you 
paid for it. 


20. I'd buy that model if you had it 
for immediate delivery. 

Yes, no one likes to wait, when 
once a decision is made, 

But—it is worth a short wait to have 
years of enjoyment of the model that 
suits you best. If you will order now, 
you will get the soonest possible de- 
livery. However, if you can’t wait, 
here is a model that gives all the more- 
important features of the other and 
can be delivered now. 


21. We don’t have time for TV. We 
enjoy reading. 

Yes, many of our customers had 
this idea, 

But—the varied programs of today’s 
television can now take you into a 
front row seat of a concert, or let you 
stand next to writers, publishers, ac- 
tors and directors. Not only does it 
provide great entertainment, but also 
makes available a very effective means 
of education. 


22. Just looking. .... 

Yes, madame, and we welcome your 
visit very gladly, 

But—since you did drop in, I won- 
der if there are a few questions you 
have regarding any item you see here. 
Many people think of us as sales- 
men only. This is true in some cases, 
but I would like you to know I’m here 
to give our customers sales help. This 
means a more complete understanding 
of the products you want to see and 
talk about. I’m sure your time is very 
valuable and I’d like to show you 
whatever you wish. 


23. Tl wait till we can pay cash. 

Yes, it is nice to pay cash when 
you can, 

But—you lose so much by waiting 
that it’s well worthwhile to consider 
our popular term-plan arrangement. 
Charges are far outweighed by sav- 
ings you effect by purchasing now. 
Not only is it advantageous to buy a 
few items on term payments, thereby 
establishing a good credit reference 
to help if you buy a house or other 
large, term-plan purchase later, but 
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For Durable Installations ... 


USE G-E METER SOCKETS 


e Baked-on aluminum Glyptal® for long life. 

e Tin-plated bronze terminal clips for low- 
resistance contact. 

e Stainless-steel ring to reduce corrosion. 

Contact your nearest G-E sales representative or write 

General Electric, Schenectady 5, N. Y. 601-90 


There’s a G-E Meter Socket for Every Application. 


GENERAL @@ ELECTRIC 


seme erm A oe 


FOR A GOOD CONNECTION... 
LEAN THE CONDUCTORS FIRST 


with tis KEARNEY @i2c%e* BRUSH 


A few easy strokes with 

this specially designed 

brush safely remove 

corrosion from any size 

wire ...even down 

between the strands. 

Clean wires mean less 

resistance, less heat... 

a better connection. 

Kearney Conductor 

Cleaning Brushes are 

available with a sure-grip 

insulated handle, or with 

a universal fitting for 

Fit-On poles. ‘ 
write today tor Pricesand Quantity Discounts 


4224-42 Clayton Ave. « St. Louis 10, Mo. 
Y 


ai 
JAMES R. KEARN EY CORPORATION 
Gor Better Construction. ..Gor Safer Maintenance 
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THE 49th ANNUAL 


PARIS ¢ 
INTERNATIONA 
TRADE FAIR *: 


(FOIRE de PARIS) 







=—_——<-=—= 


Newest products of the leading indus- 
trialists of France and all nations are 
introduced at the world famous Foire 
de Paris. Plan now to see this un- 
paralleled international exhibit...the 
largest and most comprehensive trade 
show in the world. 


A complete survey of 
international production 


MAY 9 to MAY 25 


1953 
For travel information see your own 
travel agency or contact the official 
agency for the Foire de Paris: Sim- 
mons Tours, Inc., 441 Madison Ave. 
or 1350 Broadway, New York, N. Y. 


FRENCH CHAMBER OF COMMERCE OF U.S. 


630 Fifth Ave. * New York 20,N. Y. © Phone: Circle 6-0120 


YELLOW TRIANGLE - 





a symbol of Wickwire Quality when you're 
buying wire rope. It's your assurance of ut- 
most stamina and uniformly dependable per- 
formance. ..longer, more economical service 
on the job. 

Write for free copy of “Know Your Ropes” 
82 pages of helpful information on selec- 
tion, application and correct usage of wire 
rope. Address your request to: Wire Rope 
Sales Office, Palmer, Mass. 


The Colorado Fuel & Iron Corporation, Denver, Colorade 
The California Wire Cloth Corporation, Oakland, California 
Wickwire Spencer Steel Division, Palmer, Massachusetts 


WICKWIRE ROPE 





BRANCHES IN ALL KEY CITIES 





SPECIFY 


Grip-Iite 


EXPANDING ANCHORS 


GRIP-TITE MANUFACTURING CO. 


WINTERSET, IOWA 


THe WHITAKER 


An all metal, non- 
wobble, self-at- 
tended WIRE 
REEL, with auto- 
! matic brake oper- 
¥ ated by outgoing 
) wire, accurately 
adjustable safety 
pay-out, and 
take-up. 









Sent on 10-Day 
Free Trial Offer 


Write for information and prices 


WHITAKER REEL MANUFACTURING CO. 
P, O. Box 1138 Monroe, Louisiana ' 





168 


















all the U. S. Savings 
Bonds you can 
and 


EEP 


all the U. S. Savings Bonds 
you buy 


also may save a lot of trouble and 
service expense by buying now. 


| 24. We would like to have a dish- 


washer, but I understand you have to 
wash the dishes before putting them 
in. 

Yes, that’s what most people think 
who have never used an automatic 
dishwasher, 

But—all you do is brush off the ex- 
cess crumbs and food on the dishes 
just as you do before putting them in 
a dishpan. Just think of the many ad- 
vantages—not putting your hands in 
dishwater, you don’t have to dry 
dishes, it’s much more sanitary, and 
you could sit down with your family 
while the dishes are automatically 
washed and dried. I’m sure you will 
discover the automatic dishwasher will 
do all you expect of it, and more. 


25. Why should I buy a food waste 
disposer? The city collects the gar- 
bage twice a week. 

Yes, most of our customers had this 
idea, 

But—isn’t it unpleasant to take gar- 
bage out to the can three or four times 
a day, and then carry the old banged- 
up container out to the street or alley 
twice a week, not to mention scour- 
ing it out with hot water and disin- 
fectant when empty? It certainly makes 


_ for a cleaner kitchen not to have that 
| unsightly and unsanitary garbage prob- 


lem always with you. Like our many 
other customers, you will say the food 
waste disposer is positively indispen- 
sable in the kitchen of today. 


AP&L Sets Sales Goals 


Complete sales program for 1953 
has been set up by Arkansas Power & 
Light Co and published in letter-size 
28-page brochure. Copies have been 
sent to all employees because, as 
stated in the foreword by vice-presi- 
dent W. M. Shepherd, “The sales and 
development department needs the 
understanding, cooperation and loyal 
support of every employee”. 

All of the planned activities in 
each operation of the department are 
detailed at length. For each customer 
class—residential, rural, commercial 
and industrial—quotas, objectives and 
monthly schedules of emphasis on 
specific appliances and applications 
are given. Plans for activities in dealer 
co-ordination, industrial and area de- 
velopment, sales training, and adver- 
tising and publicity, are comprehen- 


| sively spelled out. 
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FINANCIAL 


(Continued from page 100) 


hopes to have these two agree to argu- 


mefts on merits of the complaint and | 
“get the truth and facts of the case” 


before the legislature adjourns. 


Legal counsels, representing the | 


PGE, PUC and the state of Colo- 


rado, agreed to argue Sweetland’s new | 


motions soon. 


Booklet Discusses Interest 


During Construction 


A booklet titled “Principles Under- 
lying the Capitalization of Interest 
During Construction” has just been 
published by Arthur Andersen & Co, 
accountants and auditors. 


It restates the basic and generally | 


accepted principles and practices for 
capitalizing interest during construc- 
tion in the utility industry. 

The booklet reaches the conclusion 
that “interest during construction is a 
capital cost and is measured by the 
cost of all funds used in construction. 
Included in such cost may be expense 


for the commitment or procurement | 
of funds so used, which expense, con- | 
trary to recent regulatory pronounce- | 


ment, is likewise a cost of construction 
rather than a financial expense.” 


For a free copy of this booklet, | 


write Arthur Andersen & Co, 67 
Broad St., New York 4, N. Y. 


Pennsylvania P&L Asks 
OK of Scranton Deal 


Pennsylvania Power & Light Co | 
has asked Federal Power Commission | 


approval to acquire all of the out- 


standing stock of Scranton Elec- | 


tric Co. 

PP&L plans to acquire Scranton’s 
stock by exchanging its own stock 
on the following basis: 


1. Each two shares of Scranton | 
common stock to be exchanged for | 


one share of PP&L common stock. 
2. Each share of Scranton 4.40% 


cunaulative preferred stock to be ex- | 
changed for one share of PP&L | 


4.40% series preferred stock. 
3. Each share of Scranton 3.35% 


cumulative preferred stock to be ex- | 
changed for one share of PP&L | 


3.35% series preferred stock, or %4 


of a share of PP&L 412% preferred | 
stock, or two shares of PP&L com- 


mon stock. 
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THESE 
BLUEPRINTS 
KEEP 
GROWING! 


Planning for the future of electricity keeps 
getting bigger and more complex. 


To promote new products, develop new 
markets and attain a better mode of living, the 
electric utilities today have their biggest and 


most important job yet blueprinted for the 
future. 


Guaranty Trust Company of New York 
works closely with important companies in our 
great electric power and lighting industry. It 
has a significant role in financing growth and 
improvement. Our experience and specialized 
knowledge can be of advantage to you. 


Guaranty Trust Company 
of New York 


Capital Funds $380,000,000 
140 Broadway, New York 15 
Fifth Ave. at 44th St. Madison Ave. at 60th St. Rockefeller Plaza at 50th St: 
New York 36 New York 21 New York 20 


LONDON PARIS BRUSSELS 


32 Lombard St., E. C. 3 4 Place de la Concorde 27 Avenue des Arts 
Bush House, W. C. 2 


Member Federal Deposit Insurance Corporation 








casio SEARCHLIGHT SECTION povessinc 
‘MPLOYMENT e BUSINESS OPPORTUNITIES . EQuIPMENT—USED or RESALE 





UNDISPLAYED RATE: INFORMATION: DISPLAYED RATE: 

$1.20 © tine, minimum 3 lines. io on count as 1 line additional in The advertising rate is $11.25 per inch for all 

To figure advance payment count 5 average 5 advertising appearing on other than a con- 

words as a line. DISCOUNT of 10% if full payment is made tract basis. Contract rates quoted on request. 

INDIVIDUAL EMPLOYMENT WANTED un- in advance for four consecutive insertions of 

displayed advertising rate is one-half of above undisplayed ads (not including proposals.) AN ADVERTISING INCH is measured % inch 

rate, payable in anaes. EQUIPMENT WANTED OR FOR SALE Adver- vertically on one column, 3 columns—30 ' 
PROPOSALS, $1.20 a line an insertion. tisements acceptable only in Displayed Style. inches—to a page. E. W. 


NEW ADVERTISEMENTS: Address 330 W. 42 St., N. Y., for April 20th issue closing April 10th 


REPLIES (Box No.): Address to office nearest you | DIES zi , 
NEW YORK: 330 W. 42nd St. (36) | 


CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 














ENGINEERS 
ASSOCIATE ENGINEERS 














& POSITIONS VACANT 
MECHANICAL CUSTOMER AND Public Relations Representa- | § Sees 72 
CTRICAL tive, age thirty to forty-five; for small ele« 278A-268A 
tric light and power company forty mile f t 
ELE New York City; must be colleg 12-567 ATL 
GAS ere Se eee. Se ie nike So mei Hercules - Buda 
yublic o yvefore gro State qualifications 
WANTED BY RAPIDLY GROWING ELECTRIC a ne capenteh, PTéki, Wecirical World FM 38D - 8% 
AND GAS COMPANY ON EAST COAST cess mmaenelititere: saned Price list on request 
. . . . cid a ape fig ec TS 
Experienced Engineers required in caliann Gee auniante anamuade oe week: ta. eaee =, RODER-BLACKBURN 
Engineering Department for expan- Department as contact man between our labora B INTERNATIONAL CORPORATION 
sion program covering Steam Power Lao ation in Metropolitan New York City area = vept. EW2, 149 broadway, New York 6, N. Y. 
Plants, Electric Generation, Trans- Submit complete resume and salary requ 


mission and Substations and Gas Pro- ments. P-7441, Aviation Week 


duction and Transmission. Jobs offer | METER TESTER first-class; engineering USED SYNCHRONOUS MOTOR 


permanent employment with ample knowledge desirable. Excellent opportunity AVAILABLE IMMEDIATELY 








eos with fi , sub b: loc: on. Please indicate 
advancement 0 portunities for men ene ; 7 full arannin’ Satta tne . on ealta Ge canine ane 
with ability and initiative. P-7243, Blectrical World OPEN WITH STARTING SWITCHGEAR 
i . GOOD CONDITION 
Pleasant congenial suburban com SELLING OPPORTUNITY OFFERED sania: ET iene 
munity in close proximity to a Met- , 
: I ee << 1348 Block St. Balto. 31, Md. 
ropolitan Area. SALES ENGINEER, age 25-40, some technical 
full - f background eet to call on utility - 
Write giving partic ars oO dustry in midwest-southwest states from Chi- 
. . cago office of long established cable company. 
education, experience, and salary to: Permanent position, salary and expenses, State a LT A ND N ‘aad 
P-7311, Electr 1 World age, edut experience, refs., sal RW -6886, 4 iz 
“te , “.iec ica Oo 


Electrical World 






336 W. 42 St., New York 36, N. Y.__ 


When required personal interviews POSITIONS WANTED 
will be arranged for 


evenings or Saturdays. ELECTRICAL ENGINEER, age 44, experienced 





GUARANTEED MOTORS ° 
M.G. SETS ¢ GENERATORS 


Hoists © Compressors ¢ Transformers 
Units of Every Size and Description 


WE'LL SELL, BUY OR TRADE 
PHONE CANAL 6-2900 


CHICAGO Slecruc Ve 


and interested in construction, maintenance 
and operation Registered Professional Engi- 
neer, California Returning from overseas job 
soon Will accept foreign or domestic work 
| PW-7235, Electrical World. 










ELECTRICAL ENGINEER, B.S.E.E., M.S.E.E., 


25,000 
HUBBARD GUY CLAMPS | 0. fii icctiutinttnd transmission enst | 


—]> ; neering—cost estimating, layout, and construc- 
4 a tion 10 years teaching power and transmis- 
: penal. Bs. sion courses at large university, also network 





1324 W. CERMAK ROAD 
calculator experience Summary on request CHICAGO 8, ut. 
Desires responsible position in Public Utility or 
Teaching. PW-7172, Electrical World 


ELECTRICAL DRAFTSMAN 10 years experi 
ence estimating, purchasing, design and su 


i 
€. —— |} pervision of Industrial and Commercial work . 
| ™ Desires field or office position with contractor or 
—w de consulting firm. PW-7175, Electrical World 
No. 7449 - 4"-3 BOLT GUY CLAMPS | | 


WEIGHT 188 LBS. per C | SELLING OPPORTUNITY WANTED ; WANTED 


For 1/4" to 7/16" STRAND 


MICHIGAN SALES Engineer 16 years experi- 


_ In Original Boxes of 50 Clamps —_ ence, Well Known in Utility and Electrical | 
wholesale trade, desires electrical equipment 


Regular Price... $40.65 per Cc line on straight commission basis for State of 
Michigan. Ohio and Indiana o arts thereof 
OUR PRICE s “ve $26.40 per "64 Will Dandie short ‘one it Pasa ae ts Best 
of references. SA-7410, Electrical World 
F.O.B. CHICAGO, ILLINOIS 
SUBJECT TO PRIOR SALE ce For 24 inch belt and a suspended electric 
U. S. Government magnet for use on 24 inch belt. These 


LINE EQUIPMENT SALES DEPARTMENT OF THE INTERIOR, GES SES De Seek SS 6 ee see 


WANTED 


ELECTRIC MAGNETIC HEAD PULLEY 





537 SO. DEARBORN ST. - CHICAGO 5, ILL. Bureau of Reclamation. Sealed bids (Invi- || MID-CONTINENT MINING CORP. 
Telephone WAbash 2-5518 tation No. DS-3916) will be received at | West Plains, Missouri 
Denver, Colorado, until May 5, 1953, for 
| furnishing one (1) 115.000/66,400- to 


4.000-volt, 11.200/14,000-kva, 3-phase, class 


OA/FA outdoor power transformer for 


$2.95 EACH OR 2 FOR $5.00! 


Upright Telephone complete with cord in 











WANTED 






Chanter Switchyard, Kennewick Division. | — 
Tested and Guaranteed condition For In Yakima Project Washington Delivery is | 2—100 H.P. and 2 125 H.P. 
i ay See eae “soe gentle desired within 690 days. For particulars, | SLIP RING MOTORS 
tion sets, switchboards, handsets, magneto address Bureau of Reclamation, Building 2300 Volt 3 phase with starting equipment. 
and dial telephones, ete. Write for list 5 Denver Federal Center, Denver, Colo- 


rado Prefer Low Speed Motors. 
FRED G. AANDAHL, Assistant Secretary MID-CONTINENT MINING CORP. 


for Water and Power Development West Plains, Missouri 
Department of the Interior | 


F.O.B. Simpson, Pa C.0.D. Shipments 
accepted 

' TELEPHONE ENGINEERING CO. 
Dept. 7 SIMPSON, PA. 
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ee Sees OO a eee —_ ospess We 


SUBSTATION EQUIPMENT 


TRANSFORMERS 
Qu. KVA MFR. VOLTAGE 


6 2000 GE 66000 /114000 Y—2400 

4 Pitts 66000 /33000-— 13200/23000 Y 
4 § West 69000 —6900 

3 Pitts 66000— 2300 

3 ! 45000-—2400 /7200 

4 44000 /33000 —2300 ‘6900 

i 44000-2300 

3 g fest. 44000 —7200/12470 Y 

5 2 3. E 44000 /22000—2200 /480 

1 3. E 4093570900 Y—14500 

3 38 100 /66000—6600 

1 34840—11000, 3 ph 

2 33000—26400, 3 ph 

4 f ES 33000—-7200 12470 Y 

3 2é D 33000—13800/2 23900 Y 

3 A. C. 34500—2400/7200/12470 ¥ 
3 33000. 
3 33000 
3 





240/480 NEW 
7200/12470 Y 

: ; 33000-—7200, 12470 Y 

5 25 3. E 26400 /13200—2300 

4 > 25400/44000 Y—6900/ 13800 
4 25410/44000—13280/ 23000 
5 22000 -—-7200/12 Y 
2300 





22000 
13200-—2400, 3 ph 
13800— 2300 

1320022800 Y 
7200-—220/440 
7200—240, 480 


3 

1 ASKAREL 
3 

3 

3 

3 S 

3 é 6900 —2300 
3 a7, A 

2 

3 

2 

3 

1 


2300/4000 Y 


6900-230 460 
4800/2400 —480 (240 
2400/4160 Y—240, 480 
2300-—460 
2400-—-230/115 ‘ 
2300—573, 3 4 
2400-—114 dak DRY 


West 
West 
G.k 
5 é West 


INDUCT. REGU LATORS—OUTDOOR 


1—140 KVA >. 200 A. 4000 V. 3 ph 
2—100 KVA E 400 A. 2500 V. 1 ph 
4— 60 KVA 250/500 A. 2400 V 
6— 48 KVA a A. 2 
A 
A 


rYlb 


36 KV st. 150/300 A. 
36 KV 5. 75/150 A 4800 Vv 





1 ph. 


1— 400 
1—1200 
4— 600 
1— 600 


BREW, WOLTMAN & CO., INC. 


52 Church St. New York 7, New York 


TRANSFORMERS 


FOR SALE 


KVA Mol. 11500—2400/4160Y 
KVA Pitts 22000—2300/4000Y 
KVA G-E 22000—2300/4000Y 
KVA W-H 6600—2300 
KVA G-E 22000—2300 
KVA Mol 3450—2300 
KVA G-E 44000—600/2400 
KVA G-E 19050/33000Y—2540 
/4000Y 

A-Ch. 13800—2400/4160Y 
G-E 6900—230/460 

KVA G-E 33000—6900/11950Y 

KVA G-E 13200—2300 

KVA A-Ch 33000—6900/11950Y 
50 KVA A-Ch 33000—2400/4160Y 
50 KVA A-Ch 13200—2300/4600 


Many other items in stock. 


TRANSFORMERS WANTED 


Reliable rewind and repair service 
on all makes of transformers 


THE ELECTRIC SERVICE CO. 
CINCINNATI 27, OHIO 
40 Years Dependable Service 


KV G. E. FHKO-236-500 Ne 
KV G. E. FKO-13¢ )MVA 
KV G. E. FHKO-139-7! 

KV G. E. FHKO-136-250 MVA 





CIRCUIT BREAKERS 
15 
1 
1 


A. 

A. 15 
A. 15 
A. 15 


KVA 

KVA 
= 
5... 
Sa 
3 
a 


ELECTRIC CABLE 


for every industrial and power application. 
Special constructions. Odd lengths. 
Large stocks on hand of high voltage, lead 
covered cables not ordinary stocked by your 
regular supplier. 
@ Cut to length. Reasonably priced. 
UNIVERSAL Wire and Cable Co. 


2670 N. Clybourn Ave. Chicago 14, Hil. 


eae 
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SEARCHLIGHT SECTION 


FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR GENERATOR SETS 
IN STOCK 3 ph, 60 cy. 
a. KW Make 
1000 G.E. 
i—1000 
1—- 750 
I— 500 


AC 
Volts 
6600/13200 
11000 
13200 
2200/4400 
6600/13200 
2300/4150 
4100/6900 
2300/4158 
6609/ 13200 
250 2390 
440 
2300 
440/2300 
4150 


Resc. 
Non-Cond—190 Ibs-2400-3-60 
Condensing —Extraction—190 
Ibs.,  2400-3-60—SurfaceCond 
Condensing —265 Ibs., 440-3-60 
Built 1944 
Non-Cond—150/200 Ibs., 5/35 
lbs. B.P., 480-3-60 Dir. Conn. 

Exciter 1—1000 
noe —125/150 Ibs., 5/10 2—1000 


B.P., 240/48.-3-60 1— 500 
Non- Cond 150/175 Ibs., 5/10 500 


Qu KW 
1—2000 
2—2000 
1—1500 
1— 1500 
3—1500 
1— 1500 


Moore 
G.E. 


Moore 


Volts 
600 

666 
600 


25 cy. 


250 





1— 400 Westgh. 
1— 300 G.E. 


1—3125 G.E. 2300 


ibs. B.P., 480-3-6 5 
FREQUENCY CHANGERS = LL 
a» ae iy be Frequency 350 900 
free 2400/4180 25/60/25 6 6S. COE 
2400/4150 25/60/25 _ TRANSFORMERS—6 
a Se 2400/4150 0 Cycle 
oe 2400/4180 25/6254/00/24 12500 “Whee. ONG 3 26400/13200 5/480 
3—1250 yi J 6600x550 
1—1150 A.C. 13200x480/2400 
3—1000 G.E. HVDDJ 2200/480 
OFFICE & SHOP 
51 Howell St. Jersey City 6, N. J. 
IMMEDIATE SHIPMENT 
e PURCHASE OR RENTAL 
UNIT CAPACITIES—10 TO 2475 KVA 
A.C.—50 AND 60 CYCLES 
e ALSO D.C. UNITS 


A PARTIAL LISTING OF OUR INVENTORY 


Model RPM KW Make 
TS-217 Enterprise 
300 General Motors 

Fairbanks Morse 
General Motors 
Worthington 
Buckeye 
Worthington 
General Motors —— 
General Motors 6-7 
Internat’! Harvester oD14 


A. G. SCHOONMAKER COMPANY, INC. 


DIESEL DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


Make 
Nordberg 
Fairbanks Morse 
Fairbanks Morse 
General Motors 
50 General Motors 


DSG-6 
8-268A 
37-E 
8-268A 
CC-4 


80 
BB-5 


Baldwin 
General Motors 
General Motors 
Ingersoll-Rand 
Baldwin 


J. L. HEMPHILL & CO. 


ELECTRICAL ENGINEERS & EQUIPMENT 


1606 S3rd ST, NORTH BERGEN. N J. WYC Tel LOngacre 5-3227 NJ. Tel. UNion 3-2600 


TRANSFORMERS 
i—1500 KVA G.E., 3 Ph., 4150V. 2300V. Pyranol 
2— jh ava G.E., 3 Ph., 4150V. 120/240V. sec. 


MOTOR GENERATOR SETS Zs 
i—1000 KW Whse., 600 V. 720 RPM, 4000 Syn. 
i—i000 KW G.E., 600 V. 514 RPM, 4000V Syn. 
i—1000 KW Whse., 275 V, 720 RPM, 4000 Syn 

VA West., IPh., 220V, Motor 3Ph., oOv. 
¢.. 126/256V, 1200 RPM, 2300 Syn. 
E., 250V. 900 RPM, 2300V. Syn. 


LIP — MOTORS 


. 120/240V. sec. 
200 KVA G.E., 3 Ph., 2400-220 sec. 
200 KVA Mol., | Ph., 2300 V. 220/440. 


SYNCHRONOUS MOTORS 
300 H.P., Elec. Mach., 720 RPM. 3 Phase 60 
cyc., 2200V T E F Cooled Outdoor service. 
150 H.P., G.E., 1800 RPM. 220V. 3/60 
150 H.P., Al. Chal. 360 RPM, 440V. 3/60 


Large Stock of A.C. and 


Ww G. 
w G. 
s 


=rrrres RRA 


: 440V 
* Al. Ch. 1800 RPM, 2300V., 3PH,60 Cy. 
: G.E., MT 600 RPM, 440V 


.P. 
.P. 
.P. 
.P. 
.P. 
. Equipment 


New and Used Equipment Available for 


POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list to 


EBASCO SERVICES INCORPORATED 
APPARATUS EXCHANGE Two Rector St., New York 6, N. Y. 


TURBO GENERATOR 


Available Immediately 


WORLD'S LARGEST INVENTORY 


S ap B 
MOTORS—GENERATORS-TRANSFORMERS 
New ond Guorcnteed Rebuild 
1 H.P. to 2500 H.P. 


ELECTRIC EQUIPMENT CO 
®. Q, BOX 51, ROCHESTER 1, N.Y. 


180 P.S.1.—525°F Total Temp. 
3 phase 60 cycle 2300 volt 
With Surface Condenser 
GOOD CONDITION 
Union Electric Co. of Missouri 
315 N. 12th Bivd. St. Louis 1, Me. 





PROFESSIONAL SERVICES 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Production 
and Cost Control Systems. 


ll s 


Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Electricity—Water—Sewage— Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


4706 Broadway Kansas City 2, Missouri 


DAY & ZIMMERMAN, INC. 


Engineers 


Design - Construction - Management 
Investigations and Reports 


New York Philadelphia Chicago 


Doble Engineering Company 
Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical Com- 
munications 


Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (6 miles from Boston) 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 


Ebasco Services Incorporated 
Engineers - Constructors - Business Consultants 
Design and Construction f 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 
Two Rector Street New York 
Chicago @ Washington, D. C. 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, mechanical, photometric, radiometric 
and chemical laboratories, rendering testing, re- 
search and associated services, including certifica- 
tion, inspections at factories and field investigations. 
2 East End Avenue at 79th St., New York 21, N. Y. 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Design—Surveys— Appraisals 
Construction & Maintenance 


Transmission— Distribution—Communication Lines 
Substation, Radio and Television Towers 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS 


Engineers 


DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York ¢ Chicago ¢ Los Angeles 


GILBERT ASSOCIATES, Inc. 


Engineers © Consultants e Constructors 
Reading, Pa 
Engineering and Design ¢ Construction Supervision 
Industrial e Sanitary e Safety 
Chemical Laboratory Services 
Business and Keonomic Research 
Industrial Relations ¢ Purchasing 
New York Philadelphia Washington 
Rome Manila Madellin 


HARZA ENGINEERING CO. 


Consulting Engineers 
L. F. HARZA 
E,. MONTFORD FUCIK CALVIN V. DAVIS 
iydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Harbor Structures, 
Soil Mechanics 


400 W. Madison St. Chicago 6, Tl. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


1384 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND 


Engineers and Consultants 


Design and Supervision of Construction 
Reports — Examinations — Appraisals 
Machine Design — Technical Publications 
Boston New York 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


Power Plant 
Specialists 


Utility - Industrial - Chemical 
1200 N. Broad 8t., Philadelphia 21, Pa. 


LARAMOREand DOUGLASS, INC. 


Consulting Engineers 
Power Plants 


Transmission Distribution 
Design — Reports — Appraisals — Rates 


79 East Adams Street 
Chicago 3, Illinois 


Peter F. Loftus Corporation 


Engineering and Architectural 
Consultants and Designers 


lst National Bank Bldg., Pittsburgh 22, Pa. 
Cable Address—‘*LOFTUS—Pittsburgh”’ 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 
REPORTS — APPRAISALS 
DEPRECIATION STUDIES — RATE CASES 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway New York 


LUCAS & LUICK 


Engineers 
DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 
231 S. LaSalle St., Chicago 


LUTZ & MAY 


Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS--ELECTRIC SYSTEMS 
REPORTS— DESIGN—APPRAISALS 


1009 Baltimore Kansas City 6, Mo 


CHAS. T. MAIN, INC. 


Engineers 
Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Designs and 
Appraisals 
Chamber of Commerce Building 
80 Federal St., Boston 10, Mass. 


Middle West Service Company 


Consultants 
Utility and industrial accounting, financing, evalu- 
ations, consulting engineering, reports, appraisals, 
rate studies, labor relations, public and employee 
relations, safety, imsurance, pension pians, sales 
promotion, 


20 N. Wacker Drive Chicago 6 


MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 


Engineers . . Purchasing . . 
Specialists in Financing 
Accounting and Other Operations 


231 So. La Salle St. Chicago 4 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 


100 Sixth Ave. WOrth 4-8326 New York 13, N. Y. 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 
Financing—Rate of Return 


30 Vesey Street, New York 7, N. Y¥. 


SANDERSON & PORTER 


Engineers and 
Constructors 


New York ¢* Chicago °* San Francisco 


SARGENT & LUNDY 


ENGINEERS 
149 South Dearborn St, 


Chicago, Il. 


F. W. SCHEIDENHELM 


Consulting Engineer 


Hydraulic Engineering, Hydro-electric Development, 

Water Supply, Flood Control. Engineering Problems 

relating to Water Rights and Water Power Law. 
Appraisals. 


50 Church Street, New York 7, N. Y. 


F. A. TUCKER, INC. 


Contractors—Engineers 
specialize in 
Distribution - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 


Main Office—88% Center Street, Rutland, Vt. 
Branch Office—120 East 3rd St., Charlotte, N. 


UTILITIESLINECONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Electric and Telephone Lines 
Consultants 


501 York Road, Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design ¢ Construction ¢ Reports ¢ Appraisals 


8@ Broad Street, New York 4 
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of vertical height. 


This booklet shows... 


MULTICLONE’S SPACE SAVINGS... How the Multiclone 
requires less square footage, less cubic footage than most 
other equipment of comparable capacity and performance, 
thus saving costly plant space! 


MULTICLONE’S ADAPTABILITY... How the Multiclone 
is more adaptable to varying inlet-outlet requirements — to 


varying space limitations ~ and is simpler to insulate, thus re- 
N°? MATTER whether you are now using mechanical 


ducing installation costs ! 

dust recovery equipment or are planning the in- MULTICLONE’S EFFICIENCY. .. How Multiclone’s multi- 
stallation of such equipment at some future date, here is WN di ibe ; . a 
a booklet that is full of helpful and valuable information rs eee tubes, mate possible by its exclusive vane 
on centrifugal dust recovery. It not only explains the basic dorign, give higher conitinget forces and more complete 
methods and principles involved, but also shows the im- cleansing of all suspended particles—even small ones of 10 
portant differences between small and large diameter —~ | "™icrons and less! 
separating tubes, shows how to simplify your duct work MULTICLONE’S LOW MAINTENANCE... How the Mul- 
and reduce installation costs, and outlines many other 
important factors to be considered in selecting mechanical 
dust recovery equipment. - 


ticlone has no high speed moving parts to repair or replace, 
no pads or filters to clean or renew, nothing to choke gas flow 
or increase draft losses as suspended materials are recovered. 
Multiclone draft losses remain uniformly low—recovery effi- 
ciencies uniformly high—at all times! 


In addition, this informative booklet illustrates and 
explains how MULTICLONE’S unique vane design is fun- 
damentally different...how it makes possible greater com- : 
pactness, simpler installation, high recovery of the small Make sure that a copy of this helpful booklet is in 
particles as well as the medium and coarser ones, and your reference files by sending for your copy now! 
many other facts on MULTICLONE advanced design. 


A limited supply of these booklets is available for 
free distribution to those interested in mechanical recov- 
ery equipment and methods. Write for your copy today. 
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of Transformer Coil 


How Moisture is Kept Out 


Fast sequence from drying oven into tank is one reason why you 
get consistently excellent insulation quality in Allis-Chalmers dis- 
tribution transformers. 


Here’s How It’s Done 

Core and coil assemblies move continuously through the tunnel-type 
electrically heated oven partly shown in the background above. Then 
... immediately after the drying cycle is complete... they are im- 
mersed in dry oil in their own tanks. This prevents any absorption 
of moisture that might have occurred if the cooling had been done 
in air, Then a vacuum drawn on the transformer removes any air 
entrapped in the oil. 


Finally, Production Line Impulse Testing 
As a final step, production line impulse testing is used to assure 
uniform high insulation strength. 
Get All Benefits 


Careful attention to manufacturing detail is only one of the many 
reasons why you benefit when Allis-Chalmers distribution trans- 
formers are on your system, For complete information, call your 
nearby A-C district office or write Allis-Chalmers, Milwaukee 1, Wiis. 


ALLIS-CHALMERS 








Turbine oil with a past...and future 


e The story of Nonparew Tur- 
bine Oil in the Water and Light 
Commission plant, Fairmont, 
Minnesota, is one of a long suc- 
cessful past and a guaranteed 
trouble-free future. It’s a typical 
story of the kind of performance 
offered by Nonparert Turbine 


if Wael 


In 1929, NonparEIL got its start 
in this plant by solving a sludge 
problem in a 1500-KW unit. Water could not be separated 
from the conventional lubricant previously used, and 
sludge had resulted. Good separation was obtained with 
NonpareEIL, and sludge troubles were eliminated. 

As other units were installed, they were filled with 
NonparEIL—a 2500-KW unit in 1938, a 4,000-KW unit in 
1945, a 4,000-KW unit in 1949. 

None of the original fills of oil has ever been removed 
from the four turbines, either for reconditioning of the oil 
or for cleaning of the lubrication systems. Neutralization 
numbers of the oil fills have remained below 0.09 mg. 
KOH/gm. There have been no failures or troubles of any 


STANDARD OIL COMPANY | STANDARD 


NONPAREIL 


TRADE MARK 





kind caused by faulty lubrication. 

That’s the past of NoNPAREIL 
Turbine Oil in this plant—23 
years of trouble-free, cost-free 
lubrication. What’s more, the 
same effective lubrication is as- 
sured for the life of these tur- 
bines. Each fill of NoNnparREIL is 
guaranteed by Standard Oil to 
last for the life of the turbine it 
lubricates and to maintain a 
neutralization number below 0.15 mg. KOH/gm. 

A Standard Oil lubrication specialist will be glad to 
show you lubrication records of NonparEIL in installations 
similar to your own. In the Midwest, you can contact 
him by phoning your local Standard Oil office. Or write: 
Standard Oil Company, 910 South Michigan Avenue, 
Chicago 80, Illinois. 


(Indiana) 


